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7.2.1 @ [оо dem ———— ÁO ЧЮ ЧӘ. А 757 

7.2.2 cri M rM fh th Sem 757 

7.2.8 AD/DA Ііпөкасе...........4.2..22..22Д4а---ӨЯҒЫЫ Ree 757 

7.2.4 DCXO Сајбгайоп............................................. Ч. А...У...................... 758 

7.2.5 Ар Мавіег .............22..........02... ..... ӘӘ... 758 

7.2.6 LOW POWER о... мл N 758 

7.2.7 ВТ Debug Mode................................8998&.. Му .ЛА,........................................ 758 

7.2.8 FPGA Тебі.........а..2.%..Ж2..7.............<5..................... 758 

7.2.9 EDA Simulation .............. eem... 8... sees uses 759 

7.3 General Purpose Timer...............9,...........9& B... Qe Lees 759 
7.3.1 eur qe uu ООО ОО ОО Г С О О cecal 759 

7.3.2 arcc, ЙЕ осн a наннан 759 

7.3.8 Signal Оеѕспріотай, .........................А......................... а. 759 

7.3.4 Function Оеѕсіроп .%,....?.............ə.......2.222.........4...4....... 760 

7.3.4.1 Each asynchronous Тітегв....о.....лл ағы 760 

7.3.5 Control Registers ./®.................„... 5.5... 765 

7.3.5.1 Аетогу пар... „Санаева 765 

7.3.5.2 Register Певс/ірйопв.............л....4а4а 022 766 

7.3.6 (35: Те Ее МЫ [o] эз Яс dC 776 

7.3.6.1 RTC Clock Trigged Timers ..о.....ал24ааыӛӛыы 776 

7.3.7 ШТ uritur оке они ню нана 777 

7.3.8 уоаштез... (реле пора ати нагала а 777 

7.3.9 Signal description... eiie ыры а а қалары Натан 777 

7.3.10  Funtion (бевсгіріоп......... аа еее 777 

78.11 Сойша гесісіеге.................2..41ҺҺ.1.......1011 1,1111 anten tnn nnne 777 

9 11:1 Memory map eee Reiten ten новь 777 

7.3.11.2 Register description ........ еее 777 

1.9.32 Applicaton notes... uie атаны еды теа aes pe тана йанына» 777 

7313. "Implemoentations..;..: o анима апр Г ен ГГ 777 

f.9:14. Future improvements... ottobre tette eren rte ss ийнана 777 

8 А ИННА 778 
8.1 ФУ е ЗООКА ОК Г ГО СС К Г К О КГУ Т С Ды с 778 
8.2 FM Key Function вевстіршоп.........о...а алас 782 
8.2.1 SEEK/Tune function вевсгіріоп......... ент 782 

8.2.2 ВЕ'СопО | наа т 783 
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8.3 


8.2.3 Calibration бевстіріоп...........л..0м0 ааа ааа ата атта нина а ин ан ннннн ан 784 
8.2.4 Ramp Softmute Method ...................... sse nnne 784 
FM Register Address Мар..........л2а.044ғ44 алата 784 
8.3.1 FM: СТАЕ. ин вал A аға тен ина 786 
8.3.2 И И ЕЯ 788 
8.3.3 ВЕ NN САМ E: 788 
8.3.4 СНАМ ИИК ЕТЕКТЕ анте 789 
8.3.5 АСС ТЕ. GLK CET. о E 789 
8.3.6 SEEK. ГООР "E 790 
8.3.7 o2 BEA om 790 
8.3.8 BAND LMT M ——— À P 791 
8.3.9 BAND 5РАСЕ............С»2..Ң--......ошәееовеолеетедфы ҒЫ, А... 792 
8.310 ПЕСНЕ... .  ---...”ь/7. 792 
8.3.11 АПСВІТМАР..../2м.25..000.ыры мате ее ЗМ... 793 
8.3.12: АМТ EN сала бды розанын ы ма мин фе pill ecce 793 
8.3.13 ІМТ СІН, Лтае--ЖТ,Ь......МУ................. 794 
8.944. ІМТ.6ЛВБәгозидавоиденияма аннан лама Ni ЧА, ecce 795 
8.3.15  ADG.INFCTRL ....................... eere eiu А ҸӘ... 795 
8.316 бЁРК CH TH.................................... M0. мММ,..77............................... 796 
8.3.17, ЧАОС TBL RFRSSIO ........................499.. Мм. А\........................................ 796 
8.3.18 АСС TBL ВЕН55І.........Ш ее 797 
8/0499 АСС ТВ! WBRSSI ...... салы... А\.................„4&.м<......................... 797 
9.3:20° AGC IDX БЕЛЕТ ТЕСТ ҮР 798 
8.321 AQC RSSI TH: а Мыса чан rti tpa ораны нудан алкендерді 798 
8.3.22  ЗЕЕК_АОР5.......... ӛ-..--СШІ............../2.7......................................... 799 
8.323 STER РУНДА... а Аф, эчена чын аан ышана 799 
8.3.24 АОС CTRL... VW. WD AE" 800 
8.3.25. АСС ПУ ЦИА СА а а је наннан 800 
8.3.26 АСОҺЬАЭЕ5ОЭЬ...ҮҰА.................У............222222..2.2...24.4..4242.42.4.4. 801 
8.3.27 AGAR Dee VM" D 801 
8.3.28 РЕ IW Мф: А ОЛ nit eric hri pti кені сна Prin нн өнетін 802 
8.329 ан, “па. ERP oo аа анаа нишан наннан а берен енінің 802 
8.338. “АРРЬСТ СОМЕ %оср52оолакебай incitata eet reet ctu tert een ce ндан аа ді 803 
8.814" ДӘШРІРЕ СОМЕХ..... E 803 
Чы [dune ME 804 
АЗ AW "Bp 804 
8.34 ӘҮ МЕ EMI 805 
Woo UPN CILE 805 
8.336 MAYO ВЕБО: „еее i еденде еті неба aA KEANNA 806 
быз. 7r PAUD ВРО. ызаны йыйын арыннан aE EE 806 
8.3.38 AGC HY Seaia Ea aE i 807 
8)3:39 MONO: РВ EE 807 
8.340. ВЕ CFO- РС аи аа іле к кенеді 808 
8.3.41’ АСС TBL Тиль ранили ионов 808 
8.342 -ADP BIT- РТ зичавсциийаин ананы аа Шаа нон 809 
859543 SEEK CN лана а ан арта њен дее ы анаи еле Ы A 810 
8:3:44 үзігі Без ГЗ ли њи ТТ ТТТ aa Уа 810 
8.345 НАМ FREQ STS....: лена аки им заннан 811 
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8.3.46 FREQ OFF 6Т5......2...2..2..0мм1 0.0.0.0 ШЫ ата Ы 811 

8:3:47 ` INPWR SJS шшш ык енен се льда ини анааан аа 812 

8.3.48 RF Н55І 5Т5..........2....0м1мм0.0.0 ыы nares тə 812 

8:349' -NO LPF УТО сыовиоанаономифи амин те АМ ыы қыры 813 

8:350. :SMUTE ТБ titre aerei tru er ari poi eroe cte caches n a n ra regia 813 

ӨЗІ MSC S TS немани а ала 814 

8:3:52. РОО. 815 

8:353' !а CALI KI :ADDR... и Мааа ннн ннен 815 

8:3:54 IQ CALI. K2 АВРО... Nee лака еннан 816 

8.3.55 САП-:5Т5.АрБВ»,.;. 2222.02 ааа 816 

8.3.56 SPUR ҒЕНЕОО........о- о... 817 

8.357 SPUR ЕНЕОІ...ло- ы не РЖ, ДЖ... 817 

8.3.58 115 СОМҒІОІ.. ә. ка”. ж/7. 818 

8.3.59 115 СОМНО ы. хххнноицнккиниокцкКиеонҡкммтг VW. Мб... 818 

8.3.60 115 СОМҒЫОЗ3,... шқ. adig eee 819 

8.3.61 115 СОМРЮ4.................... ити италии ТЫ... шение 819 

8.3.62 СІС16 СОМЕСТ................. иены... У...................... 820 

8.3.63 С1СА6 CONFIG2............................... de... 4... LII, ...................... 820 

8.3.64 (46 FREQUENCY ......................... 90 № 9. Ж®................................ 821 

8.3.65 АЕО СІНІ1....2........Ж, би. А\,........................................ 821 

8.3.66 АМР_АР).................................... 2...5... ини oa aN тӘ 822 

81867 10 САШ ......................... ғы. 1... RR М..................„/.м......................... 822 

8.3.68 SINE GEN АРрРОН........Җ.............Җ.....................(..7.............................. 823 

8.369. САП GQTRE. Nee i RUE ККК ГО С ims 824 

8.3.70. ВЕСТКІ... n Nea анана 824 

8.3271» “НЕ-СТВЕд; ықы... Em 825 

8.3.72 НЕ СІНІЗ. а... Ус... убаданын нынын айа 825 

8.373 ЗОЕТМОТЕО..%.9..................../2ы2..............4442ММ2111. 826 

8.374 ЗОҒАМЮФИДЕТ,...29.................У.............................................................. 827 

8.3.75 ЗОҢШҮЬГЕӘ, ERES 827 

8.3.76 ЗОҒТМЦТЕЗ);..............ə...........о...ш.ы248 ы. 828 

8.3.77 Co iR "UB c MD ARE 828 

8.38. “АОРМЫАЛЦТЕБ;;; м2 Qu" 829 

2 СУ du дәрмен ект тӘ 829 

8.4 Норов Note........(.. раан аага анааан азанынын аай ныннан 830 
чү сз. С, MEN КЕНЕС ЕТТЕ ТЕК ТКТ 832 
9.1 ІЭМӘЙЛЕМ; Ө И О О E ырында 832 
9.2 Signal Вевсгіріопв...........ғг202224 111... нана ани нынын ннн ө. 832 
9.2.1 РИП ӘӨТІПШОП8»,Ңынысыыомонимыңымалаы TE 832 

9.3 Орерашћте аа ааа а: 832 
ifl А p PERS 833 
ТОТО А ЈА m TD IER 833 
10:2. * Boot Séquence... uec eere нони Halsted eee 833 
Аџаіо:5уѕЅіет BEI ———————————————————— 835 
11:1: Омее: КУЛЛ О УО es A УУ ГГ ы 835 
1422: Features ан и рын лы зева кан нишан ера ын ы AG СТ. 835 
11.8 Signal Description ә... ..лыелшлтиқаыыы 836 
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41:4 — Function Description... или оазиси ринин нна а Иа 837 
11.4.1 AUD Digital Data Раіһ...о...огал ғғ--ыыыеетаыаы 837 

11.4.2 AUD clock structure ............... зз ннн чн азчы ua eene 837 

11:5. Control есеје а О О Л ОО t rl TIC ода О О 840 
Ieor Menon maps ИНИН tQ det eee edo ette eed 840 

11.5.2 AUD Register Descriptions .............л.лл.алалаа00 enne 840 
11521 АШ) ТОР ОСТА iin etaed te 840 

11:5.2:2° "AUD "OLB а iie Ee eec данынын анны 842 

11.5.2.3 AUD [$.СТНГ н-нин мере нанынын нанды на aaRS 842 

11.5.2.4  ОАС_$ЗАС_СТЕ..../2%.......... ленин линии dte 844 

11.5.2.5 ПАС SDM СТО... а-а 845 

11.5.2.6 ПАС SDM СТІЛ....лллл0л0 аа в... Ma: tres 845 

11.5.27 АРС ӘҢОФӘТІ..................%7.0..% 7. 846 

11.5.2.8 АЏОМООР ТЕТ ..........................................«...Ә ҸӘ... 847 

115.29 AUDAS TSO ict ttt А. ag ee 848 

11.5.2.10 „АЫЮ ІМТ СІА.............................„...... Ж С%,.....%®.................. 848 

11.5.2.11; AUD ІМТ ЕМ.............>Ж6.%..?.................... 849 

11.52.12 AUDIF. ҒІҒО СТЬ.............@......8..... Э. ИУ. ................... 850 

1%>2.13 АЏО_рМС_ СТ................. УВ. ЗА, 9. Ж ®................................ 850 

11.5.2.14 DAC. SDM СІ... әт 851 

11.5.2.15 DAC. SDM рс Н.....Лмо.м0ә4лУ400000000М еее 852 

11.5.2.16 AUDIF. CTLO АРЙОВ........л.еа-л-л- 852 

11.5.2.17 АОС ҒІҒО ЖӘ... ЖӚ.....8................(.,У7...2............. 853 

11:5.2:18. DAC FIFO S WS M eoe e erret ete tet Ды 853 

11.5.2.19 AUDIF. SIS ...... mf. m eese 854 

11.5.2.20 АЧОБе@вАУЗТО................. esee 855 

11.5.2.21 AUDIF RAW STS СІН... 855 

12 PMU (Power Management ИЦпи)................. ——— 857 
12.1 Оуетміеу..,..М.%..М.27.........2,2,22.2222.22.. ........4.4.2242м. 857 
12:2 рО. qb ch. e ER 859 
12.9.. "Charger. ль О. ДОУ а ОРН И 868 
12.3.1 do у "те! uie RPM UE 870 

12.32 Пате standby.. ннн наннан ннн. 871 

12.9307 ReCharge Солфғаор..............22.242М ММ... ыла атала телде 871 

12.3.4 Over current protection ..........24М...1ДДДД ыы иннин ннн 871 

12.3.5 Over voltage protection (hardware) ......о.м.2г4г04м40М4М0М ШІ 871 

12.3.6 Саііргайоп їаЫіе............................................ «а.ни 872 

12.4 | Charge Оеїесіог....................................... «а... 874 
12:4.1. CWme out Detects л... ient Hidden cett bend irae s d d Pha 874 

12.5 LCD Backlight LED Оймег............. ини ии ennt 874 
12.6 Keypad Backlight LED Driver Г лән изинин иы жойкын ыра лиин ennemis 876 
12.7 . Auxiliary Analog-to-Digital Converter (АрОС)...о....аеаа ты 876 
12:8:«“ШУЕОнф нысан E іле им ect an ea de ыыы И ыы да рн МЫЙЫН 878 
12:9 Вапассарыасиссагнаниияландап ded en iia hee en ылатын еі 880 
12:10’ RIG Ваза: crac авио веран а нунан aii dil nate ани 880 
12.11 Battery Presence Беесноп.................... ини аа 880 
12.12 Power on СопО|............ линии налили ” ӘӘ 882 
12.12.1 Power on Procedure о... нии ишш... 882 
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LU P S BM Iii „аннан а ната НАЕ: 882 
12.12.1:27 TNN етене вино E бави Текенің 884 

12.12.2 Power on Зедџепсе....... линии нии ннн өө 885 
12.12.2.1 Power on with Initial УВАТ..2.2..... ны 885 
12.12.2.2 Power on with Stable УВАТ..............444 ы 885 
12.12.2.3 Power on detail sequence between bandgap and LDO/BUCKS .886 

12.12:3- ‘Global Набегнгиясызассевамента Tete tei A жый 886 
12.12.3.1 External Pin ВезеЕ!................... нии нии иннин 886 
12.12.3.2 VBAT Monitor НБевей............ешть 887 
12.12.3.8 Watchdog Веве.оо.а.а enne 887 
12.12.3.4 Power Key 7s Веве..........л.лаллалал nen 887 

12.13 Power Sleep Control ................... esses ннн either sitne enhn 894 
12.13.1 Introduction ........... 5 2...21Һ152.2.2.2000.00.1..0010 D re Mee “А, 894 
12.13.2 Ітепасе. 22. eee eee tn e ae В о 895 
12.13.3: Register... Nescit Т, К ч M eoe 895 
12.13.4 Application-qete..................... eene Ғғ, Э,.....Э............... 904 
12.13.41; LDOCORE ..........................--....--... ee Nee 904 
12.13.4.2 Other рме... "еее 904 

Analog register а. —————— à cn" ———— 906 
131 Сіюра},Ћебіѕїег................................................„ 0999 eee 906 
13.1.1. Register Address Мар... тағатты 906 
13.1.1.14 CHIP. ID ТОХЖМ .Ж.....М/Л®,................;.у—.......................... 909 
13.1.1.2 CHIP. ID HIGH......... Ф ................ Ма 910 
13.1.1.3 MODULE ЕМОЬ.........................2222....222222..2....... 910 
13.1.1.4 ARM С1ДААЕМО..Ч=ШУ.............„..(СУ............................................ 911 
13.1.1.5 RTC ФЖС ЕҢО.......................5................................................ 912 
1831:1:6 SORTS А... М ааа аа 913 
13.1.1.7 4ROWEBB WO 5у/........ СИ... nennen nnn nnn nnn nns 914 
1341-98 WPOWEDPD НҮҮ... у... шсш. 915 

13 ТАМ 9%, RESERVED НЕ60...............м..2.....42ммММ ДƏ 915 
13.1. Ñ RESERVED ЖЕСТ .............. eere eren 916 

ТА ИВ RESERVER, REQG2 заранын RAEAN RKRN RAKENNA 916 
18.1312 RESERVED REGS ............ е... 917 
13.1.1.13 РЕЗЕАУЕО_ВРЕС4 .............. ини нишан 917 
13.1.1.14 RESERVED НЕС5....... ты 917 
13.1.1.15. LDO САМА БЕС0......... ат 918 
13.1.1.16 LDO САМА БЕСІ... ннн ее 919 
13.1.1.17 LDO SIMO БЕС0...о...... ее 919 
98.1.1.18 LDO SIMO БЕСІ ........ә.ә.ә.ммм.404440040МД0 ыы 920 
131.119 LDO SIMO ВЕС2.. ИИ ГГ 920 
13.1.1.20. LDO SIMI REGO „гс. анаа иинин ти раан 921 

13. 51:21 LDO SIMA ВЕСТ ИТ 922 
13.1.1.22. LDO- 5 МЕ РО ДЕРТ ТТТ ИТ 922 
13.1.1.23 LDO SD REGU НН НК ыы ааа өт амнын 923 

13. 1:24. EDO SD НЕС 2... eate тылай ила иена 924 
13.1125 LDO SD ВЕС, лака ыннаны Qed 924 
13.1.1.26 [рО_мррга_НЕСо...... ини ее, 925 
13.1.1.27 LDO VDD28 ВЕСТ ............. лилии Они 925 
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13.1.1.28 LDO ВТРА REGO лан nnns nns nennen 926 
13.1.1.29 LDO BTPA REG1 у.н аннынан ныны rennes ense anas 927 
13.1.1.30 LDO DCXO ВЕСО.............у дуллин ыы. 927 
13.1.1.31 LDO DOCXO ВЕСТ ..........................„. М... 928 
13.1.1.32 LDO USB REQGO........................ (4 aeiee einai eiaa нна 928 
13:11:33 EDO USB. НЕС ысы бака ил наћи на eti PL ties 929 
13.1.1.34 LDO САМР_ВЕбО. ллы. 930 
13.1.1.35 LDO _САМР_ВЕЗ1 Ён наннан sensns ыннаны нанда 930 
DN NMEIAEPeEJM.IZcoM———————— наа ея 931 
13.1.1.37 LDO ЗЕ REGI ...?? шина ы шыде serene 932 
13.1.1.38 ЕОО_\0018_ВЕСО........... линии лищинии, 932 
13.1.1.39 LDO VDD18 ВЕСТ .......... линии щиние, 933 
13.1.1.40 LDO НВК.БЕС0.......................ь,,%7. 60. 7. 934 
13.1.1.41 ІПОЭРЕ-ВЕСІ.. 0... МҰ... 934 
13.1.1.42 LDO, CORE НЕС0........л........М..м..Ж?.......... 935 
13.1.1.43 АВО СОНЕ_НЕС1.....................,...... 89 У... 09... 936 
13.1.1.44) ҺЕ5$ЕВМЕЮПО_ҢЕС17......................®..ЖМф..-®..У...................... 936 
13.1.1.45 RESERVED REG18 ......................................... аа 937 
13.1.1.46 ВЕ5$ЕВМУЕЮО_ҢВЕС19...........9%®.-%%м..К®................................ 937 
13.1.1.47 RESERVED НВЕС20.......о....м.ғаз6ғ444040000ШШН 938 
13.1.1.48 RESERVED REG21 липа nns 938 
13.1.1.49 ВЕЗЕРУЕО_ВЕС22................ ини eee nennen nnne ans 938 
13.1.1.50 LDO CH СТИН!.........Җ....Ж.................(..„7.............................. 939 
13.1.1.51 LDO REFTRIM ВЕС......... линии nnne nnn 940 
13.1.1.52 RESERVED ҺЕб@4Ў................сл.Х....................................... 941 
13.1.1.58 ВЕ$ЕВМЕГМБЕС25............... Аф... 941 
13.1.1.54 RESERVED. НЕС26..о1л..ыыƏ 942 
13.1.1.55 RESERVED REG27 ............ esses eene nere nnns nnne inns 942 
13.1 Wo Gh X9 MED d 943 
13.1.1.57 SLP LDO PD CTRLO лос nennen nennen nnns 943 
13.1.1.58 SLP LDO LP @ТВА1ГО................................... ууулу... 944 
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13.1.1.100 5МРГЬ_САЕГО....Жм»#................сл.2......................................... 977 
13.1.1.101 SMPL ЯІНЮ, ....................2%................................................. 978 
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13.1.1.103 ТСМаСЧ...................2м.....................................2222м22.2.. 979 
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18.19 108 SWRSTAÇGTRLI Mm 982 
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13.1.1.110 RESERVED REGS5 ..........................................а аа 983 
13.1.1.111 RESERVED НЕСЗ6.........ШШШ 984 
13.1.1:112 LOW PWR CLKS2K СТН... 984 
13.1.1.113 LOW PWR CLKS2K ТЕ5Т0......... 986 
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1 System Overview 


1.1 General Description 


5С6531 is a highly integrated single chip with embedded baseband, flash PSRAM and RF transceiver 
for GSM/GPRS/BT/FM applications, which is designed to provide a cost-effective, low-power and high- 
performance solution for mobile phones. 

5С6531 consists of two embedded 32-bit microcontrollers and an embedded 16-bit DSP core with the 
specially optimized architecture and dedicated accelerators. 

The integrated several RF transceivers (gsm/bt/fm) provide the function of radio frequency signal 
transmit and receiving from or to baseband signal. Thereby, a total and low cost communication 
solution can be provided with this highly integrated chip. 

The integrated analog baseband processor provides ADCs and DACs for the baseband and voice 
band up/down links, power management circuits, PLLs, band-gap references, LDO regulators and 
other auxiliary drivers. 

The system timing control provides clocks for the system and controls the mode of the system 
operations. The system timing control consists of the following parts: 


A master clock input, which is the system clock of normal GSM operations and reference clock of 
on-chip PLLs 


@ Two PLLs ( phase locked loop), to meet different application requirements. 

ө A real time clock (RTC), used to count the seconds, minutes and hours and 
to maintain the system timing during the power-saving (sleep) mode 

€ A scheduler timer, which generates the GSM-specific timing bases. 

€ A system state machine, which controls the system's normal operation and 
power-saving (sleep) modes. 


The embedded MCU runs a real-time operation system (RTOS), performs 
the system control functions according to the GSM/GPRS protocol 
stack, and serves all peripheral components including man-machine 
interface. 


The embedded DSP provides data processing for GSM/GPRS-specific 
physical layer signal processing, including power measurement of the 
serving and neighboring cells, frequency estimation and timing tracking, 
baseband data interleaving/de-interleaving, burst building, channel 
estimation/equalization, speech encoding/decoding, etc. 


The embedded PSRAM /Serial Flash simplifys the design complexity of 
PCB and reduce the system cost. 


SC6531 integrates digital camera processor, Bluetooth, FM, 
MPEGA/H.263/JPEG codec engines and a rich set of peripherals for 


functionality extensions, such as SPI , UART, IIS, PCM, І2С, keypad, 
SIM card, external serial flash memory interface and USB. 


1.2 5С6531 Features 


General Features 


ө Integrated GSM/GPRS/FM/BT radio frequency, GSM/GPRS baseband, multi- 
media, Bluetooth & FM BB and power management unit 
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ө Deep sub-micron mixed signal CMOS technology 

€ External supply voltages: battery 3.6 V (typical), optional backup battery 3.0 
V (typical). Internal supply voltages: analog 3.0 V or 3.3 V, digital ШО 2.8 V or 
1.8 V (typical), digital core 1.1 V (typical) and RTC power supply 1.8 V 


(typical) 


1.2.1 Platform Features 


MCU subsystem 

€ ARM926EJ-S® 32-bit RISC processor, up to 208 MHz, 

€ ЗКВ І-сасһе and 8KB D-cache 

€ 10 KB on-chip SRAM 

€ 88 KB on-chip ROM 

€ High performance multi-layer AHB-Lite bus system and low power APB 
system 

€ Support 32-bit ARM and 16-bit Thumb instructions 

€ Support Java extension instruction set 

€ Support boot from FLASH, USB or UART 

€ Support memory re-mapping mechanism 

€ Dedicate DMA with 32 logical request channels 

€ Two general purpose RTC timers for task schedule and system timing 
recording 

€ One system timer with 1ms counting scale 

€ Watchdog timer for system crash recovery 

€ JTAG port for in-circuit emulation 


Note: ARM926EJ-S® is a registered trademark of Advanced RISC 
Machines Limited. 


PSRAM/Serial Flash Configuration 
SC6531 supports different configuration for the embedded 8bits-PSRAM and Serial Flash memory 
as the following table shows. 


SC6531E 32 32 Not support 


5С6531 | SC6531M 32 32 No BT, No FM 


Embeded PSRAM Memory 
€ Supports embedded PSRAM memory with size up to 128M Bits 
€ Supports DDR PSRAM of 8-bit data width 
€ Asynchronous single access 
€ Synchronous burst access up to 104MHz SDR/DDR 


Serial Flash Memory 
€ External/Sip serial flash memory supported 
€ one select (CS) supported, capacity up to 256M bits 
ө Standard SPI mode, SCLK/SDI/SDO 
€ Dual SPI mode, SCLK/IOO/IO1 
€ Quad SPI mode, SCLK/IOO0/IO1/102/103 
€ ОР! mode supported 
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Peripherals 


1.2.2 


1.2.3 


1.2.3.1 


Modem 


ө up to 104Mhz SDR/DDR bus clock frequency supported 


ө Support SDIO 2.0; 

ө Auxiliary inputs to a 12-bit analog to digital converter (auxiliary ADC) for 
measurement purposes 

ө two SIM card interface, support 1.8 V or 3.0 V SIM cards 

ө 5-row x 5-column keypad controller, support multiple key presses 

@ Real Time Clock (RTC) and alarm operating at 32.768 kHz with a separate 
power supply 

€ General purpose I/Os (GPIO) 

@ Pulse Width Modulation (PWM) output 

@ Full-speed USB 1.1 Device controller 

@ Two sets of UART up to 4.8M baud rate 

ө Support IrDA 

€ one set of SPI, support both two-wire and three-wire serial interfaces 

® І25/РСМ, for audio codec connection 

€ two І2С controller, for, e.g., camera configuration 


Features 


€ Compatible with GSM/GPRS Release 1999, DCS1800 and PCS1900 
recommendations 

€ Dedicated GSM/GPRS signal processing engine for equalization, channel 

encoding/decoding for all traffic and control channels; GMSK modulation and 

encryption/decryption (A5/1, A5/2 and A5/3, GEA 1, СЕАЗ and GEA 3 

algorithms) 

GMSK modulator with digital | and Q channel outputs 

Calibration mechanism of offset and gain mismatch for baseband A/D 

converters and D/A converters 

10-bit D/A converter for Automatic Power Control 

Programmable radio Rx filter 

GSM system timing 

Complete in-phase and quadrature (І/О) component interface between the 

Digital Signal Processor (DSP) and RF module 

Dedicated RF serial control interface and parallel control signals 

Programmable GSM/GPRS modem 

Packet switched data with CS1/CS2/CS3/CS4 coding schemes 

Multi-band support 

Complete voice band codec 

Integrated microphone bias 

GSM/GPRS quad vocoders for adaptive multirate (AMR), enhanced full rate 

(EFR), full rate (FR) and half rate (HR) 

ө Five auxiliary analog inputs to a 10-bit analog-to-digital converter (ADC) for 
measurement purposes 

e Support SAlC(single antenna interference cancellation) 


Multimedia Features 


Camera Interface 


ө Support 1.3M/2M/3M/5M pixel CMOS sensor's JPEG compression mode 

ө Support up to 2M CMOS sensor's YUV mode capture (restrict to external 
memory configuration). 

ө Support SPI sensor up to 0.3M pixel 
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ө Support scaling down/up function, scaling factor from 1/4 to 2 in capture or 
preview mode. 

ө Support image crop and down sample in camera interface. 

ө Support frame decimation in camera interface. 

ө Support slice mode scaling to minimize storage requirement; 

ө Support scaling down/up function, scaling factor from 1/4 to 4 in review mode. 

• Restricted to output width no larger than 480 pixel for display, in preview 
mode. 

€ Restricted to output width no larger than 480 pixel for display, in normal 
review mode. 

ө If using slice review mode, support output horizontal size up to 4092. 

ө |n review mode, support different YUV input format, include: 
Ү0У422,Ү0У420,Ү0У400 in review mode. 

ө |n review mode, support Y,U,V 3 frame data format input scaling. 

ө Support different output data format, YUV422 and RGB565. 

ө Support image trimming and down sample in review mode. 1/2, 1/4,1/8,1/16 
down sample in X and Y direction. 

e Support RGB2YUV and YUV2RGB conversion in review mode. 

€ In review mode, support different RGB format input, RGB888, RGB565. 

€ ATV fix mode to resolve analog TV noise issue 


1.2.32 LCD Interface 


ө Support 2 layer alpha blending, 1 for OSD and 1 for image 

ө Support YUV422/YUV420/YUV400/RGB888/RGB565/RGB666/RGB555 data 
format in image layer; 

€ Support RGB888/RGB565/RGB666/RGB555/GREY data format in OSD1 
layer; 

ө Support color key, one layer with same color key; 

ө Support dithering; 

ө Support writing back to memory, data can be RGB888/RGB565/RGB666; 

ө Support FMARK panel; 

ө Support MCU I/F with МЕ СМ, data type can бе RGB565/RGB666, bus type 
can be 8bits/9bits; 


1.2.3.3 Image Codec 


ө Support JPEG decoding, compliant with JPEG baseline profile, support 
YUV444, YUV422, YUVA20, YUV411 and Gray format, up to 2M pixels, 
supports YUV420, YUV422 and YUV411 output. 

ө Support JPEG encoding, compliant with JPEG baseline profile, support 
YUV422 format only, quality is adjustable, up to 2M pixels( restrict to the YUV 
frame buffer constraint). 

ө Support pixel domain down sample when JPEG decoding. (1/2 or 1/4 down 
sample in Х апа Y direction). 

Ф Support slice level codec switch for JPEG. 

e Support JPEG progressive mode. 


1.2.3.4 Video Codec 
Ф Support MPEG4 decoding, compliant with ISO/IEC 14496-simple 
profile, HVGA 30fps. 
ө Support MPEG4 ASP В frame decoding 
ө Support H263 decoding, compliant with ITU H.263 profile 0. HVGA 30fps. 
ө Support Flash video format. 


1.2.3.5 Audio Codec 


ө Wavetable synthesis with up to 64 tones 
ө Two differential microphone input with a 0-20 dB boost gain stage 
® A programmable gain amplifier in front of ADC 
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ө An analog stereo mixer with programmable gains to mix signals coming from 
DAC and the stereo line inputs (analog bypass path) 

€ A stereo programmable gain amplifier for headphone outputs 

€ Programmable sampling frequencies (Fs) for ADC and DAC: 8, 11.025, 12, 
16, 22.05, 24, 32, 44.1, and 48 kHz 

® 16-bit linear PCM voice data, programmable DAC/ADC, data buffer sizes 
from 1 to 160, support DMA 

€ Both ARM and DSP can control the audio codec 


1.2.4 Bluetooth Features 


ө Compliant with Bluetooth2.1 +EDR specification 

Ф Bluetooth Piconet and Scatternet support 

• Receiver with -88dBm sensitivity 

ө Support BT-WIFI Co-existence with 3-wire/2-wire handshake 
ө Support AFH 

ө Low power consumption 


1.2.5 FM Features 


ө Supporting frequency range of 76MHz ~ 108MHz 

ө 2-bits A ADC 

© DDFS for 100КН2 IF-signal down-conversion 

® CORDIC - based FM detector 

ө Stereo decoder with weak signal processing 

ө Stereo Mono blending and auto selectivity 

ө Noise blanking 

ө De-emphasis filter can be configured with т=50џ5 (Europe and Japan) and 
T=75us 

ө Soft/Hardware audio mute function 

ө Signal level detection for FM signal quality information 

€ AGC control feedback 

€ Frequency offset cancellation 
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1.3 Chip Architecture 


5С6531Е and SC6531M Device Specification 


Chip architecture is shown in following diagram, several main sub systems area contained in the 
chip. 


сос DMA о = 
5010 ОСАМ 
ao R w [1 w 
20 ову Sees S|  [oommmse ] 
BUS MATRIX 
Rf master | USB ТЕМ ‘SMC ‘SFC ІКОМ 88K AHB геј | ЕЕ master | | ahb2apb.—] | IROM3ZK | 
ча 5010 rej [BT_SHM 2.5K] [IRAM ал | 
ROTA аһЬ2арЬ || 5Р0 IRAM ctl | егер ‘SHIM_DSP 4KB ОМА reg 
аһЬ2арЬ | seii ЗЕС тер — MC re [Busmon reg | 
MCHK MIDI. reg _ DMA, 
DC ОСАМ rej 
ZIPO reg [Busmon ге 


BT RF transceiver XROM YROM PROM 


Teaklite System 


FM RF transceiver 


GEA GSM ВР transceiver 


Figure 1-1SC6531 Block diagram 


@ ARM9 system 

ө CM4 system 

® РЕН system 

• TEAKLITE system 
e BT FF transceiver 
ө FM RF transceiver 


e GSM ВЕ transceiver 
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1.4 Applications 


Following figure illustrates a typical application. 


3.5mm МІС 


Figure 1-2 Chip Architecture 
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2 Package Information 


5С6531Е and SC6531M Device Specification 


Plastic-encapsulated surface mount packages are sensitive to damage induced by absorbed moisture 
and temperature. ALL the chips are MSL 3, which had been marked on the label for every package. 


PKG Type TF BGA 
Number of Layers 2 
Device Name SC6531E 
Body Size 7.8X7.8 mm 
Ball count 175 

Ball Pitch 0.4mm 
Ball Size 0.25тт 
Ball Matrix 19X19 
PKG Type TF BGA 
Number of Layers 2 
Device Name SC6531M 
Body Size 7.8X7.8 mm 
Ball count 175 

Ball Pitch 0.4mm 
Ball Size 0.25mm 
Ball Matrix 19X19 


2.1 Top Marketing Definition 


SPREADTRUM" 


| SCXXXXXX 
XXXXXXXX 


XXXX YYWW 


© 07 


ae 
Version Number 


Serial Number 
Mode selection 


Lot#| 


Production date code 


Internal code 
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5С6531Е and SC6531M Device Specification 


Figure 2-1 Top Marketing Definition 
А 
2.2 BGA Pinout 
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Figure 2-2 SC6531E BGA Pinout 
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BP N џт 
WHTLED 
R RFCTL[O] VDRV | qug 
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Figure 2-2 5С6531М BGA Pinout 
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2.3 Package Outline 


TOP_VIEW [A] aaa] С 


Figure 2-4 Package Outline (Top view) 
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КЕЗ SPREADTRUM 


CAVITY 


SOEDER BALL/ 
SEATING PLANE/ 


AN 


DETAIL “А? 
Package Outline (Top view) 


Figure 2-5 


A airon View 


Package Outline (Bottom view) 
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Figure 2-6 
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Symbol Dimension in mm | Dimension in inch 
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Figure 2-7 Package Outline (Dimension) 


2.4 Reflow Profile 


000 1200 2400 360.0 
Т1те (5) 


Figure 1-9 Reflow profile 
Spreadtrum Communications, Inc., Confidential and Proprietary 34 of 989 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


Моїе: 
Recommended reflow profile for lead-free solder paste 
Ramp at 1-2°C per second to 245+/-5°C 
Dwell at 235°C for 10 seconds 
Dwell at 217°C for 30~60s 
Total reflow time is about 220-2705 
Cold down ramp < 4°C/s 
Recommended solder paste type 
SnAgCu solder paste 
Metal contents should be about 88.5% 
Recommended parameter for stencil making 
Metal mask thickness: 5 mils 
Opening area ratio: 100% 
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3 Pin Information 


31 Pin symbol descriptions 


Digital input 
Digital output 


от | Digital output with tri-state option 
HE | Digital bi-directional pin 
/О/Т Digital bi-directional pin with tri-state option 
Pin 
Type 
А | 


Power ріп, input from external power supply 


power supply 


Analog bi-directional pin 

Input with pull-down 
Val 
Value Output “1 


O 
И 
Analog output pin 

O 


VBAT Battery power supply input 
Power 


T 
O 
| 
О 
lO 
U 
H 
lO 


V Power supply for ИО, the internal power source is VDD18 or 
VDD28 


VDDSD Power supply for SDIO, the internal power source is VDDSD 


VDDSIMO Power supply for SIM card 0/1/2, the internal power source are 
/VDDSIM1 VDDSIMO/VDDSIM1 


VDDSF Power supply for SPI Flash 


Input with pull-up 


Power supply for core, the internal power source are 
Йш АЗЫ» | рсрссөре 
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3.2 Pin List 
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3.2.1 SC6531E 
Bal 
Ball |P Dri D i 
1 т о Pull up Pull down ен At reset After reset oo 
Name r strength ption 
No 
LCM 
св FMAR | VLC | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | frame 
K M (3V,60K/4.7K) | )(3V,120K) 4 d d mark 
input 
LCMRS | VLC (1.8V,120K/9K) | (1.8V,240K 2/6/12/2 PEM 
D8 mE ~ іе=0,0е=1,0 іе=0,0е=1,0 t 
TN M | (3V,60K/4.7K) | )(3V,120K) 4 ee | ЖС S 
output 
LCM 
gii | 5110 | VLC | (L8V,120K/9K) | (18V,240K | 2/6/12/2 | ie=0,0e=0,wp | ie=0,0e=0,wp Mm 
| М (3V,60K/4.7K) )(3М,120К) 4 а а SPI data 
input 
А10 $Р11 О | МІС | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=0,oe=0,wp | ie=0,oe=0,wp | SPI data 
о м (3V,60K/4.7K) | )(3V,120K) 4 d d output 
LCM 
data 
and 
C10 5РЛ C | VLC | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=0,oe=0,wp | ie=0,oe=0,wp | comma 
LK M (3V,60K/4.7K) | )(3V,120k) 4 d d nd/SPI 
serial 
clock 
output 
LCM 
chip 
C9 SPI1 С | VLC | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=0,oe=0,wp | ie=0,oe=0,wp | select/S 
S M (3V,60K/4.7K) | )(3V,120K) 4 d d РІ chip 
select 
output 
LCM 
data0/S 
| : PI data 
в SPI1_C | VLC | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=0,oe=0,wp | ie=0,oe=0,wp and 
D M (3V,60K/4.7K) | )(3V,120K) 4 d d 
comma 
nd 
output 
Camera 
lock 
pg | CMPCL | УСА | (L8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,0e=0,wp | ie-1,0e-0,wp utis 
K M | (3V,60K/A.7K) | )(3V,120K) 4 d,fun_sel=3 | dfun sel-3 | "PUU 
PI serial 
clock 
; : Camera 
лу | CCIRM | VCA | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=0,0e=1,0,f | ie=0,0e=1,0,F | 
CK M (3V,60K/4.7K) )(3М,120К) 4 un_sel=1 un_sel=1 
output 
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Camera 
СБ CCIRD | VCA | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | даїа0/5 
0 M (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 | РІ dataO 
input 
Camera 
СА CCIRD | VLCA | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | data1/S 
1 M (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 | РІ data1 
input 
C5 CCIRD | VLCA | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | Camera 
2 M (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 | data2 
B4 CCIRD | VLCA | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | Camera 
3 M (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 | data3 
АЗ CCIRD | VLCA | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | Camera 
4 M (3V,60K/4.7K) )(3V,120K) 4 d,fun sel-3 d,fun_sel=3 | data4 
B3 CCIRD | VLCA | (1.8V,120K/9K) |. (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | Camera 
5 M (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 | data5 
E3 CCIRD | VLCA | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | Camera 
6 M (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 | data6 
63 CCIRD | VLCA | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | Camera 
7 M (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 | data7 
Camera 
C3 CCIRH | МІСА | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,fu | ie=1,oe=0,fu | synchro 
S M (3V,60K/4.7K) )(3V,120K) 4 n_sel=0 n_sel=0 nization 
input 
Camera 
synchro 
B7 | CCIRVS МСА | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,fu ie=1,oe=0,fu | nization 
M (3V,60K/4.7K) )(3V,120K) 4 n_sel=0 n_sel=0 input/S 
РІ даїа1 
input 
Camera 
AG CAM_ | VCA | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | power 
PD M (3V,60K/4.7K) )(3V,120K) 4 d,fun sel-3 d,fun sel-3 | down 
output 
: : Camera 
BG CAM | УСА | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp er 
RSTN M (3V,60K/4.7K) )(3М,120К) 4 d,fun_sel=3 d,fun_sel=3 
output 
МСА | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp 
88 | 5610 | м | (3V,60K/4:7K) | (зуд2ок) 4 tun sels | шип Sela. ЫЫ 
VCA | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp 
C7 | SDAO | M | (3v,60K/4.7K) | )(3V,120K) 4 ийип sel=3 | ufun Seld 2-2 
ВЕ 
R3 КЕСТІ | VDD. | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp соло 
0 28 (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 
outputO 
RF 
UA КЕСТІ | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp ек 
1 28 (3V,60K/4.7K) )(3V,120K) 4 d,fun sel-3 d,fun sel-3 
output1 
RF PA 
P5 APCO | VDD power 
UT 28 control 
output 
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RF PA 
P4 RFPA | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp ЕГЕ 
ЕМ 28 (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 
output 
KEYOU | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | . | Keypad 
U8 =0,0e=1,0 =0,0e=1,0 
то 28 | (3V,60K/4.7K) | )(3V,120K) 4 ніс ны ТУ 
KEYOU | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 |. m Keypad 
ve | mE 28 | (3V,60K/4.7K) | )(3V,120K) 4 eee ie=0,0e=0 | РА 
U7 KEYOU | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | Keypad 
T2 28 (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 | output2 
МЕ KEYOU | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | Keypad 
T3 28 (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun selz3 | output3 
ЈЕ KEYOU | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | Keypad 
T4 28 (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun sel-3 | output4 
VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | Keypad 
U5 KEYINO : 
28 (3V,60K/4.7K) )(3V,120K) 4 и и inputO 
V3 | Км VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | Keypad 
28 | (3V,60K/4.7K) | )(3V,120K) 4 u u input 
W3 | KEYIN2 VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | Keypad 
28 (3\/,60К/4.7К) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 | input2 
V5 | KEYIN3 VDD“ | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | Keypad 
28 (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 | input3 
ws | КЕММА VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | Keypad 
28 (3V,60K/4.7K) )(3V,120K) 4 d,fun sel-3 d,fun_sel=3 | input4 
UART 
VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 |. S serial 
B2 |UOTXD | 5s | (av,eoK/A.7K) | )(3V,120K) 4 ie=0, oe=1, 1 | ie=0, oe=1,1 | Jata 
output 
UART 
VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | serial 
D2 UORXD 
28 | (3V,60K/4.7K) | )(3V,120K) 4 и и даїа 
їприї 
| : UART 
E2 UOCTS VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp eit 
28 | (3V,60K/4.7K) | )(3V,120K) 4 и и 
send 
VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie-1,0e-0,wp SART 
A2 UORTS 28 (3V,60K/4.7K) \(3V,120K) 4 i іе=0,0е=1,1 гедиіге 
їо ѕепа 
External 
Я : interrup 
с11 | EXTINT | VOD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,0e=0,wp | ie=1,0e=0,wp |, 
0 28 (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 
channel 
0 
External 
- : interrup 
А11 ЕХТІМТ | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp t 
1 28 (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 
channel 
Ф 
H3 | GPIO | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | General 
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E1 


MTCK 


(1.8V,120K/9K) 
(3\/,60К/4.7К) 


(1.8V,240K 
)(3V,120K) 


2/6/12/2 
4 


ie=1,oe=0,wp 
d 


0 28 (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 |10 
ғ) GPIO_ | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | General 
1 28 (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 |10 
H2 GPIO_ | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,0e=0,wp | General 
2 28 (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 |10 
Fi GPIO | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | General 
3 28 (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 |10 
G18 SDI VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | IIS data 
28 (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 | input 
F19 IISDO VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | IIS data 
28 (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 | output 
115 
VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp 
G19 | IISCLK | 56 | (3v,60K/4.7K) | (3V,120K) 4 d,fun sel-3 | сећа 2.” 
: à IIS left 
F18 IISLRC | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,0e=0,wp right 
K 28 (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 selec 


ie=1,0e=0,wp 
d 


JTAG 
test 

clock 
input 


B1 


MTMS 


(1.8V,120K/9K) 
(3V,60K/4.7K) 


(1.8V,240K 
)(3V,120K) 


2/6/12/2 
4 


ie=1,oe=0,wp 
u 


ie=1,oe=0,wp 
и 


1ТАС 
test 
mode 
selectio 
n input 


SPI 
D16 SPIO_C | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,0e=0,wp dete 
LK 28 | (3V,60K/4.7K) | )(3V,120K) 4 d,fun sel-3 | d,fun_sel=3 Was 
B16 SPIO C | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | SPI chip 
S 28 (3V,60K/4.7K) )(3V,120K) 4 d,fun sel-3 d,fun sel-3 | select 
B15 SPIO D | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | SPI data 
| 28 (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 | input 
C15 SPIO D | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | SPI data 
(3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 | output 
SD CL | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 Ape 
C18 K SD (3V,60K/4.7K) \(3V,120K) 4 ie=1,0e=1,0 ie-1,0e-1,0 | system 
clock 
SDIO 
618 SD C | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | сотта 
MD SD | (3V,60K/4.7K) | )(3V,120K) 4 u u nd data 
output 
#17 | sp po VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | SDIO 
- SD | (3V,60K/4.7K) | )(3V,120K) 4 и и data 
617 | sp D1 VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | SDIO 
= SD | (3V,60K/4.7K) | )(3V,120K) 4 и и data1 
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cit’ sp p2 VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | SDIO 
= SD | (3V,60K/4.7K) | )(3V,120K) 4 и и data2 
19 | sp pa VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | SDIO 
= SD | (3V,60K/4.7K) | )(3V,120K) 4 и и data3 
SIMCL | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | _ E SIMO 
C16 | ко | simo | (3V,60K/4.7K) | )(3V,120K) 4 а | ie=0,0e=1,0 | Jock 
gig | SIMDA | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,0e=0,wp | ie=1,0e=0,wp | SIMO 
0 SIMO | (3V,60K/4.7K) | )(3V,120K) 4 и и даға 
SIMRS | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 |. SIMO 
A18 =0,oe=1,0 =0,oe=1,0 
то | чмо | (3V,60K/4.7K) | )(3V,120K) 4 ыы Rogo ЧЕ 
SIMCL | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 |. PU SIM1 
512 | а | ма | (3V,60K/4.7K) | )(3V,120K) 4 ie=0,0e=1,0 | (ее, ОА, у, 
сі? | 9IMDA | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,0e=0,wp | ie=1,0e=0,wp | SIM1 
1 SIM1 | (3V,60K/4.7K) | )(3V,120K) 4 и и даға 
SIMRS | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 : : SIM1 
D17 =0,0e=1,0 =0,0e=1,0 
T1 | simi | (3V,60K/A.7K) | )(3V,120K) 4 а» “а 0 de. | reset 
pis | СИСА | VDD | (18V,120K/9K) | (1.8V,240K | 2/6/12/2 | ү | је-0ое-10 id 
UX 28 | (3V,60K/4.7K) | )(3V,120K) 4 ~ У n et 
output 
G3 PWM VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | PWM 
28 (3V,60K/4.7K) )(3V,120K) 4 и и output 
Micpho 
W11 | MBIAS M 
power 
output 
Micpho 
W14 MICP Lane 
positive 
input 
Micpho 
V14 MICN пе 3 
negative 
input 
Head 
micpho 
HEAD 
уң МІСР s 
positive 
input 
Head 
micpho 
HEAD 
V12 MICN ne | 
negative 
input 
HEAD Headset 
W12 | MIC I insert 
N detect 
U16 HEADP Headset 
| left 
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output 
Headset 
HEADP 
V16 R right 
= оиїриї 
Кесеіуег 
V17 EARP positive 
output 
Receiver 
W17 | EARN negative 
output 
Speaker 
V19 OUTPP PA i 
A positive 
output 
Speaker 
U18 OUTN PA | 
РА negative 
output 
Speaker 
U17 | VSSPA PA 
ground 
Voice 
U13 AGND band 
VB system 
ground 
D13 ics USB DP 
D11 USB. D USB DM 
M 
Aux 
AUXA 
H18 
ос С 
їприї 
117 EXTRS Mon 
TN . 
input 
Power 
K19 | PBINT M 
interrup 
tinput 
Product 
K17 | PRODT test 
mode 
U11 EXT-X on 
TL EN : В 
= input 
BT_TR BUE 
л X antenna 
input 
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FM long 
antenna 
input 
FM 
FM_SA short 
NT antenna 
input 


RF 
receive 
RF_RX low 
ВР Бапа 
positive 
input 
RF 
receive 
RF_RX low 
ВМ band 
negative 
input 
RF 
receive 
high 
band 

= input to 
internal 
balun 


RF 
receive 
RF_RX high 
_HBP band 
positive 
input 
RF 
receive 
RF_RX high 
_HBN band 
negative 
input 
RF 
transmit 
high 
band 
output 
RF 
transmit 
low 

= Бапа 
output 
26M 

V9 XO P crystal 
positive 
V8 XO N 26M 


J2 


L1 


N2 


N1 


yo | RF_RX 


P1 


P2 


w2 RF_TX 


V1 
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crystal 
negative 


Referen 
REFOU 
U9 ce clock 
output 


Battery 
input 


Battery 
input 


Battery 
input 
VBATP for 

A audio 
speaker 
PA 


Analog 
power 


М/18 


supply 
AVDD 
U15 need 


VBO 

bypass 
capacito 
r 


Analog 
power 
supply 
U14 ae need 
VB 
bypass 
capacito 
r 
RF 
power 
supply 
output 
Digital 
power 
1V8 
output 
Digital 
power 
2V8 
output 
Digital 
VDDC core 
ORE power 
output 


wo | 000 joue 
CXO 
output 
SD 
K16 | VDDSD power 
output 


L19 VDDC Camera 


U12 | VDDRF 


U10 | VDD18 


T9 | VDD28 


H7 
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AMD digital 
power 
output 
Camera 

118 VDDC analog 

AMA power 

output 
F16 РГ us 

MO ром 

output 
мв | 255 s 

M1 ро 
output 

VDDUS USB 3V3 

P17 B power 
output 
SPI flash 
N17 | VDDSF power 
output 
M17 wee 4. 
BR 1 
output 
White 
WHTL LED 
p ED IB power 
sink 
Keypad 
KPLED LED 
ds . OUT power 
input 
Button 
H17 VBATB cell 
K power 
output 
R17 NEAT = ч 

SENSE Б 
detect 
Charge 

T17 | ISENSE current 
detect 
Charge 

R18 | VDRV anver 
control 
output 
Adpater 

T18 VCHG power 
input 

BATDE Battery 

K18 present 
T 
detect 
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LCM 
VLCA and 
ИЕ 
іприї 
ІСМ 
09 VLCM power 
input 
Camera 
D5 VCAM power 
input 
RF 
13 | VRE За 05 
power 
input 
po System Ground _____ | 
H9 VSS Ground 
H10 VSS Ground 
H11 VSS Ground 
H12 VSS Ground 
J3 VSS Ground 
J5 VSS Ground 
J6 VSS Ground 
J9 VSS Ground 
111 \/55 Ground 
112 VSS Ground 
K2 VSS Ground 
К5 VSS Ground 
K6 VSS Ground 
K9 VSS Ground 
K10 VSS Ground 
K12 VSS Ground 
L5 VSS Ground 
L9 VSS Ground 
L10 VSS Ground 
L12 VSS Ground 
M2 VSS Ground 
M3 VSS Ground 
M12 VSS Ground 
N3 VSS Ground 
P3 VSS Ground 
T1 VSS Ground 
T3 VSS Ground 
U3 VSS Ground 
P14 VSS Ground 
Т16 VSS Ground 
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A1 NC NC 
A19 NC NC 
W1 NC NC 
w19 NC NC 
B14 NC NC 
C14 NC NC 
A14 NC NC 
A15 NC NC 
B12 NC NC 
C13 NC NC 
3.2.2 SC6531M 
Bal 
Ball |P Dri D i 
1 ? ne Pull up Pull down — At reset After reset pud 
Name r strength ption 
No 
LCM 
Cà FMAR | МІС | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | frame 
K M (3V,60K/4.7K) | )(3V,120K) 4 d d mark 
input 
LCMRS | VLC (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 LCM 
D8 TN M (3V,60K/4.7K) \(3V;120K) 4 іе=0,0е=1,0 іе=0,0е=1,0 | геѕеї 
оиїриї 
ІСМ 
gi, | 21-2 | МС | (L8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=0,0e=0,wp | ie=0,0e=0,wp m , 
| М (3V,60K/4.7K) )(3V,120K) 4 d d ері data 
input 
А10 5РІ1 О | МІС | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=0,oe=0,wp | ie=0,oe=0,wp | SPI data 
е) м (3V,60K/4.7K) | )(3V,120K) 4 d d output 
LCM 
data 
and 
C10 SPI1_C | VLC | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=0,oe=0,wp | ie=0,oe=0,wp | comma 
LK M (3V,60K/4.7K) | )(3V,120K) 4 d d nd/SPI 
serial 
clock 
output 
LCM 
chip 
C9 5РЛ C | VLC | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=0,oe=0,wp | ie=0,oe=0,wp | select/S 
S M (3V,60K/4.7K) | )(3V,120K) 4 d d РІ chip 
select 
output 
LCM 
B10 SPI1 C | VLC | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=0,oe=0,wp | ie=0,oe=0,wp | data0/S 
D M (3V,60K/4.7K) | )(3V,120K) 4 d d PI data 
and 
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comma 
nd 
output 
Camera 
lock 
рє | CMPCL | УСА | (L8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,0e=0,wp | ie-1,0e-0,wp ie 
K м | (3V,60K/4.7K) | )(3V,120K) 4 d,fun_sel=3 | d,fun_sel=3 | "PUY 
РІ serial 
clock 
. . Camera 
ду | CCIRM | VCA | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=0,0e=1,0,f | ie=0,0e=1,0,f | ock 
CK M (3V,60K/4.7K) )(3М,120К) 4 un_sel=1 un_sel=1 
output 
Camera 
C6 CCIRD | VCA | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | даїа0/5 
0 M (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun sel-3 | РІ dataO 
input 
Camera 
CA CCIRD | VLCA | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | даїа1/5 
1 M (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 | РІ data1 
input 
CS CCIRD | VLCA | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | Camera 
2 M (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 | data2 
B4 CCIRD | VLCA | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | Camera 
3 M (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 | data3 
АЗ CCIRD | VLCA | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | Camera 
4 M (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 | data4 
B3 CCIRD | VLCA | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | Camera 
5 M (3V,60K/4.7K) )(3V,120K) 4 d,fun sel-3 d,fun_sel=3 | data5 
E3 CCIRD | VLCA | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | Camera 
6 M (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 | data6 
63 CCIRD | VLCA | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | Camera 
7 м (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 | data7 
Camera 
C3 CCIRH | VICA | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,fu | ie=1,oe=0,fu | synchro 
S M (3V,60K/4.7K) )(3V,120K) 4 n_sel=0 n_sel=0 nization 
input 
Camera 
synchro 
ВФ я. © МСА | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,fu ie=1,oe=0,fu | nization 
M (3V,60K/4.7K) )(3V,120K) 4 n 5еі-0 n_sel=0 input/S 
РІ data1 
input 
Camera 
AG CAM | VCA | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | power 
PD M (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 | down 
output 
- : Camera 
B6 CAM | VCA | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp ost 
RSTN M (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 
output 
МСА | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp 
88 | 5010 | м | (3V,60K/4.7K) | (зуд2ок) 4 ТЕККЕ КИТТЕ 
C7 SDAO | VCA | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | ИС data 
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4 


u,fun_sel=3 


u,fun_sel=3 


RF 

R3 КЕСТІ | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp pm 
0 28 (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 

outputO 

04 КЕСТІ | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp ae 
1 28 (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 

output1 

RF PA 

P5 APCO | VDD power 

UT 28 control 

output 

; - ВЕРА 

рд RFPA | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp Mable 

EN 28 (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 іші 
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KEYOU | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 1. b. wd Keypad 
U8 | то 28 | (3V,60K/4.7K) | )(3V,120K) 4 Ба?” б аа тет 
KEYOU | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 |. | Keypad 
V6 =0 ое=0 =0 ое=0 
т1 28 | (3V,60K/4.7K) | )(3V,120K) 4 «+ % аен output1 
07 KEYOU | мрр | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | Keypad 
T2 28 (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 | output2 
WE KEYOU | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | Keypad 
T3 28 (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 | output3 
UG KEYOU | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | Keypad 
T4 28 (3V,60K/4.7K) )(3V,120K) 4 d,fun. sel-3 d,fun sel-3 | output4 
US | KEYINO VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | Keypad 
28 | (3V,60K/4.7K) | )(3V,120K) 4 и и inputO 
V3 | Км VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | Keypad 
28 | (3V,60K/4.7K) | )(3V,120k) 4 и и їприї1 
W3 | KEYIN2 VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | Keypad 
28 (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 | input2 
vs | KEYIN3 VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | Keypad 
28 (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 | input3 
ws | KEYINA VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | Keypad 
28 (3V,60K/4.7K) )(3V,120K) 4 d,fun sel-3 d,fun_sel=3 | input4 
UART 
VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 |. | a ee serial 
B2 | UOTXD | ов | (3Vv,60K/4.7k) | )(3V,120K) 4 ie=0, oe=1, 1 || ie=0, oe=1,1 | Jata 
output 
UART 
02  UORXD VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | serial 
28 | (3V,60K/4.7K) | )(3V,120K) 4 и и даїа 
їприї 
а - UART 
E2 UOCTS VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp [ез 
28 | (3V,60K/4.7K) | )(3V,120K) 4 и и 
send 
VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,0e=0,wp | . _ UART 
A2 | VORTS | 56 | (3v,60K/4.7K) | J(3V,120K) 4 ч Балы аа | quire 
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to send 


MTCK 


(1.8V,120K/9K) 
(3\/,60К/4.7К) 


(1.8V,240K 
)(3V,120K) 


2/6/12/2 
4 


ie=1,oe=0,wp 
d 


External 
int 
cii | EXTINT | VDD | (18V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,0e=0,wp | ie=1,0e=0,wp Ы ЄР 
0 28 (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 
channel 
0 
External 
int 
дал | EXTINT | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,0e=0,wp | ie=1,0e=0,wp is ae 
1 28 (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 
channel 
1 
T GPIO | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | General 
0 28 (3V,60K/4.7K) )(3V,120K) 4 d,fun sel-3 d,fun sel-3 |10 
F2 GPIO | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | General 
1 28 (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 | IO 
H2 GPIO_ | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,0e=0,wp | General 
2 28 (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 |10 
F1 GPIO | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | General 
3 28 (3\/,60К/4.7К) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 |10 
618 IISDI VDD- | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | IIS data 
28 (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 | input 
F19 spt VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | IIS data 
28 (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 | output 
IIS 
VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp 
619 IISCLK t 
28 | (3V,60K/4.7K) | )(3V,120K) 4 djfun sel-3 | d,fun_sel=3 1. 
F18 IISLRC | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,0e=0,wp -- 
K 28 | (3V,60K/4.7K) | )(3V,120K) 4 dun sel-3 | d/fun sel-3 |! 4 


ie=1,oe=0,wp 
d 


JTAG 
test 

clock 
input 


MTMS 


(1.8V,120K/9K) 
(3V,60K/4.7K) 


(1.8V,240K 
)(3V,120K) 


2/6/12/2 
4 


ie=1,oe=0,wp 
и 


ie=1,oe=0,wp 
и 


1ТАС 
test 
mode 
selectio 
n input 
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SPI 
D16 SPIO C | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp en 
LK 28 | (3V,60K/4.7K) | )(3V,120K) 4 d,fun sel-3 | d,fun_sel=3 n 
B16 SPIO C | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | SPI chip 
S 28 (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 | select 
B15 SPIO_D | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | SPI data 
| 28 (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3 | input 
С15 SPIO_D | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | SPI data 
О 28 (3V,60K/4.7K) )(3V,120K) 4 d,fun_sel=3 d,fun_sel=3» | output 
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SDIO 
SD CL | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 |. "NM 
C18 K SD (3V,60K/4.7K) \(3V,120K) 4 ie=1,0e=1,0 ie=1,oe=1,0 | system 
clock 
SDIO 
618 SD_C | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | сотта 
MD SD | (3V,60K/4.7K) | )(3V,120K) 4 и и nd data 
output 
#17 | sp po VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | SDIO 
= SD | (3V,60K/4.7K) | )(3V,120K) 4 и и data0 
617 | $0 01 VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | SDIO 
= SD | (3V,60K/4.7K) | )(3V,120K) 4 и и data1 
E17 | sp 02 VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | SDIO 
= SD | (3V,60K/4.7K) | )(3V,120K) 4 и и data2 
C19 | sp рз VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | SDIO 
= SD | (3V,60K/4.7K) | )(3V,120K) 4 и и data3 
SIMCL | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 |. | SIMO 
C16 =0,0e=1 =0,0e=1,0 
ko | simo | (3V,60K/4.7K) | )(3V,120K) 4 к чак Ча | clack 
pig | SIMDA | VDD | (18V,120K/9K) | (1.8у,240К | 2/6/12/2 | ie=1,0e=0,wp | ie=1,0e=0,wp | SIMO 
0 SIMO.| (3V,60K/4.7K) | )(3V,120K) 4 и и Чака 
SIMRS | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | | ^ НИ SIMO 
А18 | то | sumo | (3V,60K/4.7k) | )(3V,120K) 4 о 
SIMCL.| VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 ; : SIM1 
B19 =0,oe=1,0 =0,oe=1,0 
ка | зима | (3V,60K/4.7K) | )(3V,120K) 4 Шаа ж [eror ek, 7 
слу | SIMDA | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,0e=0,wp | ie=1,0e=0,wp | SIM1 
1 SIM1 | (3V,60K/4.7K) | )(3V,120K) 4 и и Чака 
SIMRS | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | . _ РЕ SIM1 
D17 | m |чма| (3V,60K/4.7K) | )(3V,120K) 4 ie=0,0e=1,0 | ie=0,0e=1,0 | oset 
СІК A | VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 Aux 
D15 — "№ рс іе=0,0е=1,0 іе=0,0е=1,0 lock 
UX 28 | (3V,60K/4.7K) | )(3V,120K) 4 о 
output 
G3 PWM VDD | (1.8V,120K/9K) | (1.8V,240K | 2/6/12/2 | ie=1,oe=0,wp | ie=1,oe=0,wp | PWM 
28 (3\/,60К/4.7К) )(3V,120K) 4 и и output 
Micpho 
W11 | MBIAS in 
power 
output 
Micpho 
W14 MICP ше 
positive 
input 
Micpho 
М14 МІСМ ne А 
negative 
input 
HEAD Head 
bios МІСР micpho 
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ne 
positive 
input 
Head 
micpho 
HEAD 
s MICN i: 5 
negative 
input 
HEAD Headset 
W12 | MIC I insert 
N detect 
Headset 
U16 nd left 
= output 
Headset 
V16 е right 
= output 
Receiver 
V17 EARP positive 
output 
Receiver 
W17 | EARN negative 
output 
Speaker 
V19 OUTPP PA 
A positive 
output 
Speaker 
U18 OUTN PA | 
РА negative 
output 
Speaker 
U17 | VSSPA PA 
ground 
Voice 
U13 AGND band 
VB system 
ground 
D13 HN USB DP 
D11 WBS USB DM 
M 
Aux 
AUXA 
H18 DC ADC 
input 
117 ЕЛІЕЗ on 
TN : 
input 
K19 | PBINT dox 
on 
Spreadtrum Communications, Inc., Confidential and Proprietary 52 of 989 


[ГЄЗ$РВЕАВТВИМ | SC6531E апа SC6531M Device Specification 


interrup 
t input 


Product 
K17 | PRODT test 
mode 


External 
wake up 
input 


RF 
receive 
RF_RX low 
ВР Бапа 
positive 
input 
RF 
receive 
RF_RX low 
ВМ band 
negative 
input 
RF 
receive 
high 
band 

E input to 
internal 
balun 


RF 
receive 
RF. RX high 
_НВР Бапа 
positive 
input 
RF 
receive 
RF_RX high 
_HBN band 
negative 
input 
RF 
transmit 
high 

= band 
output 
RF 
transmit 
low 

Бі band 
output 
26M 

V9 XO P crystal 
positive 


N2 


N1 


yo | RF.RX 


P1 


P2 


w2 RF_TX 


V1 
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26M 
V8 XO_N crystal 
negative 


Referen 
U9 ce clock 
output 


Battery 
input 


Battery 
input 


Battery 
input 
VBATP for 

A audio 
speaker 
PA 


W18 


Analog 

power 
supply 

AVDD 

U15 VBO need 
bypass 

capacito 

r 


Analog 
power 
supply 

AVDD 
U14 need 
VB 

bypass 
capacito 
r 


RF 
power 
supply 
output 
Digital 
power 
1V8 
output 
Digital 
power 
2V8 
output 
Digital 
VDDC core 
ORE power 
output 
VDDD DCXO 
w9 схо ромег 
output 
SD 
K16 | VDDSD power 
output 


U12 | VDDRF 


U10 | VDD18 


T9 | VDD28 


H7 
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Camera 
119 VDDC digital 
AMD power 
output 
Camera 
118 VDDC analog 
AMA power 
output 
Mo P 
output 
M1 А 
output 
VDDUS USB 3V3 
P17 B power 
output 
SPI flash 
N17 | VDDSF power 
output 
M17 на 2. 
BR ROW 
output 
White 
WHTL LED 
R19 
ED IB power 
sink 
Keypad 
KPLED LED 
P19 
. OUT power 
input 
Button 
H17 VBATB cell 
K power 
output 
R17 VBAT_ in x 
SENSE pue 
detect 
Charge 
T17 | ISENSE current 
detect 
Charge 
R18 | VDRV pid 
control 
output 
Adpater 
T18 VCHG power 
input 
BATDE Battery 
K18 present 
T 
detect 
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LCM 
VLCA d 
B| m 
input 
LCM 
D9 VLCM power 
input 
Camera 
D5 VCAM power 
input 
RF 
13 | VRF analog 
power 
input 
ея 0-0, 
H9 VSS Ground 
H10 VSS Ground 
H11 VSS Ground 
H12 VSS Ground 
J3 VSS Ground 
J5 VSS Ground 
J6 VSS Ground 
J9 VSS Ground 
J11 VSS Ground 
J12 VSS Ground 
K2 VSS Ground 
K5 VSS Ground 
K6 VSS Ground 
K9 VSS Ground 
K10 VSS Ground 
K12 VSS Ground 
L5 VSS Ground 
L9 VSS Ground 
L10 VSS Ground 
L12 VSS Ground 
M2 VSS Ground 
M3 VSS Ground 
M12 VSS Ground 
N3 VSS Ground 
P3 VSS Ground 
T1 VSS Ground 
T3 VSS Ground 
U3 VSS Ground 
P14 VSS Ground 
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T16 VSS Ground 
A1 NC NC 
A19 NC NC 
W1 NC NC 
w19 NC NC 
B14 NC NC 
C14 NC NC 
A14 NC NC 
A15 NC NC 
B12 NC NC 
C13 NC NC 
J1 NC NC 
J2 NC NC 
L1 NC NC 
3.3 Pin Multiplexed Function List 
3.3.1 SC6531E 
Ball Ball Function | Function ; 
type | Function2 | type type | Function4 | type 
No Name 1 3 
са FMARK FMARK | GPIO_29 ed 
D8 LCMRSTN LCMRSTN GPIO 30 ed 
B11 SPI1 DI SPI1 DI ы LCMWR pes GPIO_25 pd 
A10 SPI] DO | SPI1 DO / 2 / GPIO 26 / И / 
С10 5РІ1 СІК SPI1 CLK I/O LCMCD pd GPIO 27 jd 
C9 SPI1 CS SPI1 CS / d LCMCS М 7 GPIO_28 у d 
B10 SPI] CD | 5РІ1 CD / i / LCMDO у | / GPIO 64 y | / 
/0/ 
06 CMPCLK CMPCLK | $СК | GPIO_48 т 
А7 CCIRMCK CCIRMCK О Ше са О M с О GPIO_49 и 
C6 CCIRDO CCIRDO | SDIO | GPIO_40 
C4 CCIRD1 CCIRD1 | LCMD1 и 501 0 | GPIO_41 2d 
C5 CCIRD2 CCIRD2 | LCMD2 1/0/ GPIO 42 1/0/ 
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T T 
BA CCIRD3 CCIRD3 | LCMD3 Pd GPIO 43 pd 
A3 CCIRD4 CCIRD4 | LCMD4 P GPIO 44 D 
B3 CCIRD5 CCIRD5 | LCMD5 d GPIO 45 bd 
E3 CCIRD6 CCIRD6 | LCMD6 Pd GPIO 46 pu 
D3 CCIRD7 CCIRD7 | LCMD7 id GPIO. 47 id 
C3 CCIRHS CCIRHS | LCMRD dd GPIO 50 d 
/о/ 

В7 CCIRVS CCIRVS | 55М | $011_1 GPIO_51 т 
Аб CAM PD | CAM PD О GPIO 52 / И / 
"m САМ, RST | САМ RST | g dius /о/ 

М М - Т 
В8 SCLO SCLO ШІ GPIO 54 d 
C7 SDAO SDAO e GPIO 55 dd 
R3 RFCTLO RFCTLO О GPIO 65 ‚| 
04 RFCTL1 RFCTL1 О GPIO_66 А 
PA RFPA EN | RFPA EN О GPIO 67 / | / 
/0/ 

08 KEYOUTO KEYOUTO O/T EXTINT2 | GPIO_6 T 
1/0/ 

V6 KEYOUT1 KEYOUT1 O/T EXTINT3 l GPIO_7 T 
1/0/ 

U7 KEYOUT2 KEYOUT2 O/T GPIO_8 т 
/0/ 

W6 KEYOUT3 KEYOUT3 O/T GPIO_9 T 
1/0/ 

U6 KEYOUT4 KEYOUT4 O/T GPIO_10 т 
/0/ 

05 КЕММО КЕММО | EXTINT4 | GPIO_11 т 
/0/ 

ҮЗ KEYIN1 KEYIN1 | EXTINT5 | GPIO_12 т 
w3 KEYIN2 KEYIN2 | GPIO_13 и 
1/07 

V5 KEYIN3 KEYIN3 | U1TXD_1 О GPIO_14 т 
/0/ 

w5 KEYIN4 KEYIN4 | U1RXD_1 | GPIO_15 т 
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B2 UOTXD UOTXDO | O GPIO 32 / x / 
D2 UORXD UORXD 0 | GPIO 33 у x / 
/о/ 

Е2 00СТ5 UOCTS 0 | U1RXD O | GPIO 34 1 
/о/ 

А2 UORTS UORTS 0 О U1TXD O О GPIO 35 7 
С11 ЕХТІМТО ЕХТІМТО | GPIO68 bd 
/0/ 

А11 ЕХТІМТІ ЕХТІМТІ | КЕҮІМ5 | GPIO69 1 
H3 GPIO 0 GPIO 0 1/0 ЕХТІМТ6 | GPIO_BT_ | УОД 909 СА MI/O/ 

0 Т 0 Т 
Е2 GPIO_1 GPIO_1 1/0 EXTINT7 l KEYIN7 | Ae p 
m GPIO 2 GPIO 2 Vo ЅрА1 2 /о/ | GPIO BT. | I/O/ | GPIO CM4 | /о/ 

T 1 T 2 T 
/0/ | GPIO BT | /О/ | GPIO CM4 | 1/0/ 

F1 GPIO 3 GPIO 3 | ИО SCLA 2 i 5 м 5 қ 
G18 IISDI IISDI | KEYOUT6 О GPIO_16 jd 
F19 1500 1500 O/T 5рА1 1 (о GPIO 17 ped 
G19 IISCLK IISCLK 1/0 SCL1 1 у GPIO_18 КА 
/0/ 

F18 IISLRCK IISLRCK 1/0 KEYING | GPIO_19 т 
Е1 МТСК MTCK | SCL1 0 ы KEYOUT7 О GPIO_5 
B1 MTMS MTMS 1/0 SDA1_0 d KEYOUT5 О GPIO_4 
/о/ 

016 SPIO CLK | SPIO CLK | 1/0 UOTXD 1 О U1RTS О GPIO 21 ы 
В16 SPIO CS SPIO CS ү € / UORXD_1 | U1CTS | GPIO 22 / : / 
B15 SPIO DI SPIO DI / а / UOCTS 1 | U1RXD 2 | GPIO 23 / Š / 
С15 SPIO DO | 5РІ0 рО / i / UORTS 1 О и1тхр_2 | О GPIO 24 / : / 
C18 SD СІК SD СІК / ы / GPIO 38 / е, / 
018 SD CMD | SD CMD / 9 / GPIO 36 / : / 
F17 SD DO SD DO / 9 / GPIO 37 И : / 
G17 SD D1 SD Di / à / GPIO_56 / > / 
Е17 $р_р2 $р_р2 / А / СРІО 57 / Š / 
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C19 SD D3 SD D3 / 2 / GPIO 39 / x / 
C16 SIMCLKO SIMCLKO О GPIO_59 А 
В18 SIMDAO SIMDAO yes GPIO_60 ed 
/0/ 
А18 5ІМЕ5Т0 SIMRSTO О GPIO_58 т 
В19 SIMCLK1 SIMCLK1 О GPIO_63 eu 
C17 SIMDA1 SIMDA1 Ші GPIO_61 ed 
D17 SIMRST1 SIMRST1 О GPIO_62 ed 
D15 CLK AUX CLK AUX О т О PWM1 О GPIO 31 - 
G3 PWM PWM О CLK_AUX 1 О ir^ О GPIO_20 pud 
3.3.2 SC6531M 
Ball Ball Function . Function . 
{уре | Function2 | type type | Function4 | type 
No Name 1 3 
са ЕМАКК ЕМАКК | GPIO_29 ed 
D8 LCMRSTN LCMRSTN GPIO 30 P 
B11 SPI1 DI SPI1 DI ММ LCMWR id GPIO 25 ed 
A10 SPI DO | SPI1 DO / : / GPIO 26 / : / 
C10 SPI1 CLK SPI1 CLK 1/0 LCMCD pd GPIO 27 Jd 
C9 SPI1 CS SPI1 CS / 9 / LCMCS | : / GPIO 28 / : / 
B10 SPI] CD | 5РІ1 CD / т / LCMDO / x / GPIO 64 у s 
/о/ 
06 CMPCLK CMPCLK | 5СК | GPIO 48 т 
А7 CCIRMCK CCIRMCK О ш а О Шш О GPIO_49 d 
C6 CCIRDO CCIRDO | SDIO | GPIO_40 ү 
C4 CCIRD1 CCIRD1 | LCMD1 P SDI1 O | GPIO_41 ye 
С5 CCIRD2 CCIRD2 | LCMD2 1/0/ СР!О_42 1/0/ 
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T T 
BA CCIRD3 CCIRD3 | LCMD3 Pd GPIO 43 pd 
A3 CCIRD4 CCIRD4 | LCMD4 P GPIO 44 D 
B3 CCIRD5 CCIRD5 | LCMD5 d GPIO 45 bd 
E3 CCIRD6 CCIRD6 | LCMD6 Pd GPIO 46 pu 
D3 CCIRD7 CCIRD7 | LCMD7 id GPIO. 47 id 
C3 CCIRHS CCIRHS | LCMRD dd GPIO 50 d 
/о/ 

В7 CCIRVS CCIRVS | 55М | $011_1 GPIO_51 т 
Аб CAM PD | CAM PD О GPIO 52 / И / 
"m САМ, RST | САМ RST | g dius /о/ 

М М - Т 
В8 SCLO SCLO ШІ GPIO 54 d 
C7 SDAO SDAO e GPIO 55 dd 
R3 RFCTLO RFCTLO О GPIO 65 ‚| 
04 RFCTL1 RFCTL1 О GPIO_66 А 
PA RFPA EN | RFPA EN О GPIO 67 / | / 
/0/ 

08 KEYOUTO KEYOUTO O/T EXTINT2 | GPIO_6 T 
1/0/ 

V6 KEYOUT1 KEYOUT1 O/T EXTINT3 l GPIO_7 T 
1/0/ 

U7 KEYOUT2 KEYOUT2 O/T GPIO_8 т 
/0/ 

W6 KEYOUT3 KEYOUT3 O/T GPIO_9 T 
1/0/ 

U6 KEYOUT4 KEYOUT4 O/T GPIO_10 т 
/0/ 

05 КЕММО КЕММО | EXTINT4 | GPIO_11 т 
/0/ 

ҮЗ KEYIN1 KEYIN1 | EXTINT5 | GPIO_12 т 
w3 KEYIN2 KEYIN2 | GPIO_13 и 
1/07 

V5 KEYIN3 KEYIN3 | U1TXD_1 О GPIO_14 т 
/0/ 

w5 KEYIN4 KEYIN4 | U1RXD_1 | GPIO_15 т 
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B2 UOTXD UOTXDO | O GPIO 32 / x / 
D2 UORXD UORXD 0 | GPIO 33 у x / 
/о/ 

Е2 00СТ5 UOCTS 0 | U1RXD O | GPIO 34 1 
/о/ 

А2 UORTS UORTS 0 О U1TXD O О GPIO 35 7 
С11 ЕХТІМТО ЕХТІМТО | GPIO68 bd 
/0/ 

А11 ЕХТІМТІ ЕХТІМТІ | КЕҮІМ5 | GPIO69 1 
H3 GPIO 0 GPIO 0 1/0 ЕХТІМТ6 | GPIO_BT_ | УОД 909 СА MI/O/ 

0 Т 0 Т 
Е2 GPIO_1 GPIO_1 1/0 EXTINT7 l KEYIN7 | Ae p 
m GPIO 2 GPIO 2 Vo ЅрА1 2 /о/ | GPIO BT. | I/O/ | GPIO CM4 | /о/ 

T 1 T 2 T 
/0/ | GPIO BT | /О/ | GPIO CM4 | 1/0/ 

F1 GPIO 3 GPIO 3 | ИО SCLA 2 i 5 м 5 қ 
G18 IISDI IISDI | KEYOUT6 О GPIO_16 jd 
F19 1500 1500 O/T 5рА1 1 (о GPIO 17 ped 
G19 IISCLK IISCLK 1/0 SCL1 1 у GPIO_18 КА 
/0/ 

F18 IISLRCK IISLRCK 1/0 KEYING | GPIO_19 т 
Е1 МТСК MTCK | SCL1 0 ы KEYOUT7 О GPIO_5 
B1 MTMS MTMS 1/0 SDA1_0 d KEYOUT5 О GPIO_4 
/о/ 

016 SPIO CLK | SPIO CLK | 1/0 UOTXD 1 О U1RTS О GPIO 21 ы 
В16 SPIO CS SPIO CS ү € / UORXD_1 | U1CTS | GPIO 22 / : / 
B15 SPIO DI SPIO DI / а / UOCTS 1 | U1RXD 2 | GPIO 23 / Š / 
С15 SPIO DO | 5РІ0 рО / i / UORTS 1 О и1тхр_2 | О GPIO 24 / : / 
C18 SD СІК SD СІК / ы / GPIO 38 / е, / 
018 SD CMD | SD CMD / 9 / GPIO 36 / : / 
F17 SD DO SD DO / 9 / GPIO 37 И : / 
G17 SD D1 SD Di / à / GPIO_56 / > / 
Е17 $р_р2 $р_р2 / А / СРІО 57 M Š / 
Spreadtrum Communications, Inc., Confidential and Proprietary 62 of 989 


This document contains information on a product under development. 


Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ $РВЕАОТВОМ" 


SC6531E and SC6531M Device Specification 


C19 SD D3 SD D3 / 7 GPIO 39 / s 
C16 SIMCLKO SIMCLKO О GPIO_59 А 
В18 SIMDAO SIMDAO yes GPIO_60 ed 
A18 SIMRSTO | SIMRSTO | O GPIO 58 ү i / 
B19 SIMCLK1 SIMCLK1 О GPIO_63 eu 
C17 SIMDA1 SIMDA1 Ші GPIO_61 ed 
D17 SIMRST1 | SIMRST1 | О GPIO 62 / ud 
D15 CLK AUX CLK AUX О т О PWM1 О GPIO 31 - 
G3 PWM PWM О CLK_AUX 1 О ir^ О GPIO_20 pud 
3.4 GPIO List 
3.4.1 SC6531E 
At Reset After Reset 
Ball No Ball Name GPIO No - : | Е 
H/L/Hiz Pin State H/L/Hiz Pin State 
C8 FMARK GPIO_29 L INPUT(WPD) L INPUT(WPD) 
D8 LCMRSTN GPIO_30 L OUTPUT L OUTPUT 
B11 SPI1_DI GPIO_25 L INPUT(WPD) L INPUT(WPD) 
A10 SPI1_DO GPIO. 26 L INPUT(WPD) L INPUT(WPD) 
C10 SPI1_CLK GPIO_27 L INPUT(WPD) L INPUT(WPD) 
C9 SPI1_CS GPIO_28 L INPUT(WPD) L INPUT(WPD) 
B10 SPI1 CD GPIO 64 L INPUT(WPD) L INPUT(WPD) 
D6 CMPCLK GPIO 48 L INPUT(WPD) L INPUT(WPD) 
А? ССІНМСК GPIO 49 L OUTPUT L OUTPUT 
C6 CCIRDO GPIO 40 L INPUT(WPD) L INPUT(WPD) 
C4 CCIRD1 GPIO 41 L INPUT(WPD) L INPUT(WPD) 
C5 CCIRD2 GPIO 42 L INPUT(WPD) L INPUT(WPD) 
B4 CCIRD3 GPIO 43 L INPUT(WPD) L INPUT(WPD) 
A3 CCIRD4 GPIO_44 L INPUT(WPD) L INPUT(WPD) 
B3 CCIRD5 GPIO 45 L INPUT(WPD) L INPUT(WPD) 
E3 CCIRD6 GPIO 46 L INPUT(WPD) L INPUT(WPD) 
D3 CCIRD7 GPIO_47 L INPUT(WPD) L INPUT(WPD) 
C3 CCIRHS GPIO_50 Hiz Hiz Hiz Hiz 
B7 CCIRVS GPIO_51 Hiz Hiz Hiz Hiz 
A6 CAM_PD GPIO_52 L INPUT(WPD) L INPUT(WPD) 
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B6 CAM_RSTN GPIO_53 L INPUT(WPD) L INPUT(WPD) 
B8 SCLO GPIO 54 H INPUT(WPU) H INPUT(WPU) 
C7 SDAO GPIO_55 H INPUT(WPU) H INPUT(WPU) 
R3 RFCTLO GPIO 65 L INPUT(WPD) L INPUT(WPD) 
04 ВЕСТИ GPIO_66 L INPUT(WPD) L INPUT(WPD) 
P4 RFPA_EN GPIO_67 L INPUT(WPD) L INPUT(WPD) 
U8 KEYOUTO GPIO_6 L OUTPUT L OUTPUT 
V6 KEYOUT 1 GPIO 7 Hiz Hiz Hiz Hiz 
07 KEYOUT2 GPIO 8 L INPUT(WPD) L INPUT(WPD) 
W6 КЕҮООТЗ GPIO 9 L INPUT(WPD) L INPUT(WPD) 
U6 KEYOUT4 GPIO_10 L INPUT(WPD) L INPUT(WPD) 
U5 KEYINO GPIO_11 H INPUT(WPU) H INPUT(WPU) 
V3 KEYIN1 GPIO 12 H INPUT(WPU) H INPUT(WPU) 
W3 KEYIN2 GPIO_13 L INPUT(WPD) L INPUT(WPD) 
V5 КЕҮІМЗ GPIO 14 L INPUT(WPD) L INPUT(WPD) 
W5 KEYIN4 GPIO 15 L INPUT(WPD) L INPUT(WPD) 
B2 UOTXD GPIO 32 H OUTPUT H OUTPUT 
D2 UORXD GPIO 33 H INPUT(WPU) H INPUT(WPU) 
E2 UOCTS GPIO 34 H INPUT(WPU) H INPUT(WPU) 
A2 UORTS GPIO 35 H INPUT(WPU) H OUTPUT 
C11 EXTINTO GPIO68 L INPUT(WPD) L INPUT(WPD) 
А11 EXTINT 1 GPIO69 L INPUT(WPD) L INPUT(WPD) 
H3 GPIO 0 GPIO CM4 0 L INPUT(WPD) L INPUT(WPD) 
F2 GPIO 1 GPIO СМ4 1 L INPUT(WPD) L INPUT(WPD) 
H2 GPIO 2 GPIO СМ4 2 L INPUT(WPD) L INPUT(WPD) 
Е1 ОРО 3 GPIO СМ4 3 L INPUT(WPD) L INPUT(WPD) 
G18 11501 GPIO 16 L INPUT(WPD) L INPUT(WPD) 
F19 IISDO GPIO 17 L INPUT(WPD) L INPUT(WPD) 
G19 IISCLK GPIO 18 L INPUT(WPD) L INPUT(WPD) 
F18 IISLRCK GPIO 19 L INPUT(WPD) L INPUT(WPD) 
E1 MTCK GPIO 5 L INPUT(WPD) L INPUT(WPD) 
B1 MTMS GPIO 4 H INPUT(WPU) H INPUT(WPU) 
D16 SPIO. CLK GPIO 21 L INPUT(WPD) L INPUT(WPD) 
B16 SPIO CS GPIO 22 L INPUT(WPD) L INPUT(WPD) 
B15 SPIO DI GPIO 23 L INPUT(WPD) L INPUT(WPD) 
C15 SPIO DO GPIO 24 L INPUT(WPD) L INPUT(WPD) 
C18 SD CLK GPIO 38 L OUTPUT L OUTPUT 
D18 SD CMD GPIO 36 H INPUT(WPU) H INPUT(WPU) 
F17 SD DO GPIO 37 H INPUT(WPU) H INPUT(WPU) 
G17 SD D1 GPIO 56 H INPUT(WPU) H INPUT(WPU) 
E17 SD_D2 GPIO_57 H INPUT(WPU) H INPUT(WPU) 
C19 SD_D3 GPIO 39 H INPUT(WPU) H INPUT(WPU) 
C16 SIMCLKO GPIO_59 L OUTPUT L OUTPUT 
В18 SIMDAO GPIO_60 H INPUT(WPU) H INPUT(WPU) 
A18 SIMRSTO GPIO_58 L OUTPUT L OUTPUT 
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B19 SIMCLK1 GPIO_63 L OUTPUT L OUTPUT 
C17 SIMDA1 GPIO 61 H INPUT(WPU) H INPUT(WPU) 
D17 SIMRST1 GPIO 62 L OUTPUT L OUTPUT 
D15 СІК AUX GPIO 31 L OUTPUT L OUTPUT 
G3 PWM GPIO 20 H INPUT(WPU) H INPUT(WPU) 
3.4.2 5С6531М 
Ball Мо Ball Name GPIO No | нен ahar i 
H/L/Hiz Pin State H/L/Hiz Pin State 
B14 ESMCSN GPIO_70 H OUTPUT H OUTPUT 
C14 ESMDO GPIO 71 Hiz Hiz Hiz Hiz 
А14 ESMD!1 GPIO 72 Hiz Hiz Hiz Hiz 
A15 ESMD2 GPIO- 73 H OUTPUT H OUTPUT 
B12 ESMD3 GPIO 74 H OUTPUT H OUTPUT 
C13 ESMCLK GPIO 75 L OUTPUT L OUTPUT 
C8 FMARK GPIO 29 L INPUT(WPD) L INPUT(WPD) 
D8 LCMRSTN GPIO 30 L OUTPUT L OUTPUT 
B11 ӘРІ DI GPIO 25 L INPUT(WPD) L INPUT(WPD) 
A10 ЅР DO GPIO 26 L INPUT(WPD) L INPUT(WPD) 
C10 SPI1 СІК GPIO 27 L INPUT(WPD) L INPUT(WPD) 
C9 SPH CS GPIO 28 L INPUT(WPD) L INPUT(WPD) 
B10 SPI1 CD GPIO 64 L INPUT(WPD) L INPUT(WPD) 
D6 CMPCLK GPIO 48 L INPUT(WPD) L INPUT(WPD) 
А7 ССІНМСК СРО 49 L OUTPUT L OUTPUT 
Сб CCIRDO GPIO_40 L INPUT(WPD) L INPUT(WPD) 
C4 CCIRD1 GPIO 41 L INPUT(WPD) L INPUT(WPD) 
C5 CCIRD2 GPIO 42 L INPUT(WPD) L INPUT(WPD) 
B4 CCIRD3 GPIO 43 L INPUT(WPD) L INPUT(WPD) 
A3 CCIRD4 GPIO 44 L INPUT(WPD) L INPUT(WPD) 
B3 CCIRD5 GPIO 45 L INPUT(WPD) L INPUT(WPD) 
E3 CCIRD6 GPIO- 46 L INPUT(WPD) L INPUT(WPD) 
ОЗ CCIRD7 GPIO_47 L INPUT(WPD) L INPUT(WPD) 
C3 CCIRHS GPIO_50 Hiz Hiz Hiz Hiz 
B7 CCIRVS GPIO_51 Hiz Hiz Hiz Hiz 
A6 CAM_PD GPIO_52 L INPUT(WPD) L INPUT(WPD) 
B6 CAM_RSTN GPIO_53 L INPUT(WPD) L INPUT(WPD) 
B8 SCLO GPIO_54 H INPUT(WPU) H INPUT(WPU) 
C7 SDAO GPIO 55 H INPUT(WPU) H INPUT(WPU) 
R3 RFCTLO GPIO 65 L INPUT(WPD) L INPUT(WPD) 
04 ВЕСТИ GPIO 66 L INPUT(WPD) L INPUT(WPD) 
P4 RFPA_EN GPIO_67 L INPUT(WPD) L INPUT(WPD) 
U8 KEYOUTO GPIO_6 L OUTPUT L OUTPUT 
V6 KEYOUT1 GPIO_7 Hiz Hiz Hiz Hiz 
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U7 KEYOUT2 GPIO 8 L INPUT(WPD) L INPUT(WPD) 
W6 KEYOUT3 GPIO 9 L INPUT(WPD) L INPUT(WPD) 
U6 KEYOUT4 GPIO_10 L INPUT(WPD) L INPUT(WPD) 
U5 KEYINO GPIO_11 H INPUT(WPU) H INPUT(WPU) 
V3 KEYIN1 GPIO 12 H INPUT(WPU) H INPUT(WPU) 
W3 KEYIN2 GPIO 13 L INPUT(WPD) L INPUT(WPD) 
V5 КЕУІМЗ GPIO 14 L INPUT(WPD) L INPUT(WPD) 
W5 KEYIN4 GPIO_15 L INPUT(WPD) L INPUT(WPD) 
B2 UOTXD GPIO 32 H OUTPUT H OUTPUT 
D2 UORXD GPIO 33 H INPUT(WPU) H INPUT(WPU) 
E2 UOCTS GPIO 34 H INPUT(WPU) H INPUT(WPU) 
A2 UORTS GPIO_ 35 H INPUT(WPU) H OUTPUT 
C11 EXTINTO GPIO68 L INPUT(WPD) L INPUT(WPD) 
А11 EXTINT 1 GPIO69 L INPUT(WPD) L INPUT(WPD) 
H3 GPIO_0 GPIO CM4 0 L INPUT(WPD) L INPUT(WPD) 
F2 GPIO 1 GPIO СМ4 1 L INPUT(WPD) L INPUT(WPD) 
H2 GPIO 2 GPIO СМ4 2 L INPUT(WPD) L INPUT(WPD) 
Е1 GPIO 3 GPIO СМ4 3 L INPUT(WPD) L INPUT(WPD) 
G18 1501 GPIO 16 L INPUT(WPD) L INPUT(WPD) 
F19 IISDO GPIO_17 L INPUT(WPD) L INPUT(WPD) 
G19 IISCLK GPIO 18 L INPUT(WPD) L INPUT(WPD) 
F18 IISLRCK GPIO 19 L INPUT(WPD) L INPUT(WPD) 
E1 MTCK GPIO 5 L INPUT(WPD) L INPUT(WPD) 
B1 MTMS GPIO 4 H INPUT(WPU) H INPUT(WPU) 
D16 SPIO_CLK GPIO 21 L INPUT(WPD) L INPUT(WPD) 
B16 SPIO_CS ОР!О 22 L INPUT(WPD) L INPUT(WPD) 
B15 SPIO_DI GPIO 23 L INPUT(WPD) L INPUT(WPD) 
C15 SPIO DO GPIO 24 L INPUT(WPD) L INPUT(WPD) 
C18 SD CLK GPIO 38 L OUTPUT L OUTPUT 
D18 SD CMD GPIO 36 H INPUT(WPU) H INPUT(WPU) 
F17 SD_DO GPIO 37 H INPUT(WPU) H INPUT(WPU) 
G17 SD D1 GPIO. 56 H INPUT(WPU) H INPUT(WPU) 
E17 SD. D2 GPIO-57 H INPUT(WPU) H INPUT(WPU) 
C19 SD_D3 GPIO 39 H INPUT(WPU) H INPUT(WPU) 
C16 SIMCLKO GPIO_59 L OUTPUT L OUTPUT 
B18 SIMDAO GPIO 60 H INPUT(WPU) H INPUT(WPU) 
A18 SIMRSTO GPIO_58 L OUTPUT L OUTPUT 
B19 SIMCLK1 GPIO 63 L OUTPUT L OUTPUT 
C17 SIMDA1 GPIO 61 H INPUT(WPU) H INPUT(WPU) 
D17 SIMRST1 GPIO 62 L OUTPUT L OUTPUT 
D15 СІК AUX GPIO 31 L OUTPUT L OUTPUT 
G3 PWM GPIO 20 H INPUT(WPU) H INPUT(WPU) 
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3.5 Control Registers 


3.5.1 Memory map 
ARM base address: 0х402А_0000 


0x0000 | PIN СТВІ REGO | 32'h0 
0х0004 | РМ CTRL НЕСІ | 32'hO 
0x0008 | PIN СТАО REG2 | 32'h0 
0x000C | PIN CTRL REGS | 3210 
0x0010 | PIN СТАО REGA | 32'h110000 
0х0014 | РІМ СТНІ. REG5 | 3210 
0х0018 | PIN. СТАО REG6 | 3280 
0x001C | PIN CTRL REG7 | 32'h000F0000 
0х0020 | RFSDAO 32'h5E070 
0х0024 | RFSCKO 32'h5E070 
0х0028 | RFSENO 32'h5EOBO 
0x002C | RFCTLO 32'h5E070 
0x0030 | RFCTL1 32'h5E070 
0х0034 | RFCTL2 32'h5E070 
0x0038 | RFCTL3 32'h5E070 
0x003C | RFCTL4 32'h5E070 
0х0040 | RFCTL5 32'h5E070 
0х0044 | RFCTL6 32'h5E070 
0х0048 | RFCTL7 32'h5E070 
0х004С | RFCTL8 32'h5E070 
0х0050 | RFCTL9 32'h5E070 
0х0054 | RFCTL10 32'h5E070 
0х0058 | RFCTL11 32'h5E070 
0х005С | RFCTL12 32'h5E070 
0х0060 | RFCTL13 32'h5E070 
0x0064 | RFCTL14 32'h5E070 
0x0068 | RFCTL15 32'h5E070 
0x006C | PTEST 32'h5E000 
0x0070 | ANA INT 32'h5E000 
0x0074 | EXT RST B 32'h5E000 
0x0078 | CHIP. SLEEP 32'h5E000 
0x007C | XTL BUF ENO 32'h5E000 
0x0080 | XTL BUF ЕМІ 32'h5E000 
0х0084 | CLK 32K 32'h5E000 
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0х0088 | AUD_SCLK 32'h5E000 
0х008С | AUD_ADDO 32'h5E000 
0х0090 | AUD_ADSYNC 32'h5E000 
0х0094 | AUD_DAD1 32'h5E000 
0x0098 | AUD_DADO 32'h5E000 
0х009С | AUD_DASYNC 32'h5E000 
0х00АО | ADI D 32'h5E000 
0x00A4 | ADI SYNC 32'h5E000 
0x00A8 | ADI SCLK 32'h5E000 
Ox00AC | LCD RSTN 32'h5E070 
0х00В0 |LCD FMARK 32'h5E070 
0х0084 | SPI1_CSN 32'h5EOBO 
0х00В8 | SPI1 DO 32'h5E070 
0х00ВС | SPI1_DI 32'h5E070 
Ox00CO | SPI1_CLK 32'h5E070 
0х00С4 | NFWPN 32'h5E000 
0x00C8 | NFRBN 32'h5E080 
Ox00CC | NFCLE 32'h5E000 
0х0000 | NFALE 32'h5E000 
0х0004 | NFREN 32'h5E000 
0х0008 | NFD4 32'h5E040 
Ox00DC | NFD5 32'h5E040 
0х00ЕО | NFD6 32'h5E040 
0х00Е4 | NFD7 32'h5E040 
0х00ЕЗ | NFD10 32'h5E040 
0х00ЕС | NFD11 32'h5E040 
0х00-0 | NFD14 32'h5E040 
0х00Ғ4 | NFCENO 32'h5E000 
0х00Ғ8 | NFCEN1 32'h5E000 
Ox00FC | NFWEN 32'h5E000 
0x0100 | NFDO 32'h5E000 
0х0104 | NFD1 32'h5E000 
0х0108 | NFD2 32'h5E000 
0х010С | NFD3 32'h5E000 
0x0110 | NFD8 32'h5E040 
0х0114 | NFD9 32'h5E040 
0х0118 | NFD12 32'h5E040 
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0х011С | NFD13 32'h5E040 
0x0120 | NFD15 32'h5E040 
0x0124 | CCIRMCLK 32'h5E010 
0х0128 | CCIRRST 32'h5E070 
0х012С | CCIRPD1 32'h5E070 
0x0130 | CCIRPDO 32'h5E070 
0х0134 | SCLO 32'h5EOBO 
0x0138 | SDAO 32'h5EOBO 
0х013С | KEYOUTO 32'h5E000 
0х0140 | KEYOUT1 32'h5E040 
0х0144 | KEYOUT2 32'h5E070 
0x0148 . | KEYINO 32'h5E080 
0х014С | KEYIN1 32'h5E080 
0х0150 | KEYIN2 32'h5E070 
0х0154 | CLK AUXO 32'h5E070 
0х0158 | CLK_AUX1 32'h5E070 
0х015С | IISODI 32'h5E070 
0x0160 15000 32'h5E070 
0х0164 | IISOCLK 32'h5E070 
0x0168 IISOLRCK 32'h5E070 
0х016С | MTDO 32'h5E000 
0x0170 | MTDI 32'h5E080 
0х0174 | MTCK 32'h5E040 
0х0178 | MTMS 32'h5E080 
0х017С | MTRST_N 32'h5E080 
0x0180 | TRACECLK 32'h5E070 
0х0184 | TRACECTRL 32'h5E070 
0x0188 | TRACEDATO 32'h5E070 
0х018С | TRACEDAT1 32'h5E070 
0х0190 | TRACEDAT2 32'h5E070 
0х0194 | ТНАСЕРАТЗ 32'h5E070 
0x0198 | TRACEDAT4 32'h5E070 
0х019С | ТНАСЕРАТ5 32'h5E070 
ОХОТАО | TRACEDAT6 32'h5E070 
0x01A4 | TRACEDAT7 32'h5E070 
0x01A8 | UOTXD 32'h5E000 
ОХОТАС | UORXD 32'h5E080 
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0x01BO | UOCTS 32'h5E070 
0x01B4 | UORTS 32'h5E070 
0x01B8 | U1TXD 32'h5E000 
0x01BC | U1RXD 32'h5E080 
Ox01CO | U2TXD 32'h5E070 
0х01С4 | U2RXD 32'h5E070 
0х01С8 | U2CTS 32'h5E070 
0х01СС | U2RTS 32'h5E070 
0х0100 | SCL2 32'h5EOBO 
0х0104 | SDA2 32'h5EOBO 
0х0108 | EXTINTO 32'h5E070 
0х010С. | EXTINT1 32'h5E070 
ОХОТЕО | SCL1 32'h5EOBO 
Ox01E4 | 5рА1 32'h5EOBO 
Ox01E8 | SIMCLKO 32'h5E070 
ОХОТЕС | SIMDAO 32'h5E070 
Ox01FO | SIMRSTO 32'h5E070 
Ox01F4 | SIMCLK1 32'h5E070 
OxO1F8 | SIMDA1 32'h5E070 
OxO1FC | SIMRST1 32'h5E070 
0х0200 | SIMCLK2 32'h5E070 
0x0204 | SIMDA2 32'h5E070 
0x0208 | SIMRST2 32'h5E070 
0х0200 | SD1 СІК 32'h5E070 
0х0210 | SD1. СМО 32'h5E070 
0х0214 |501 DO 32'h5E070 
0x0218 ; | SD1 D1 32'h5E070 
0х021С | SD1 D2 32'h5E070 
0х0220 | SD1 DS 32'h5E070 
0х0224 | SDO_D3 32'h5E070 
0x0228 | SDO D2 32'h5E070 
0x022C | SDO СМО 32'h5E070 
0х0230 | SDO DO 32'h5E070 
0х0234 | 5р0 D1 32'h5E070 
0х0238 | SDO CLKO 32'h5E070 
0х023С | RF ADC ON 32'h5E070 
0x0240 RF DAC ON 32'h5E070 
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0x0338 | CP2 RFCTLO 32'h5E070 
0х033С | CP2 RFCTL1 32'h5E070 
0x0340 | CP2 RFCTL2 32'h5E070 


3.5.2.1 Pin CTRL REGO 


Description: Pin global control registerO 


АР iisO internal lo 
op sel 


[31] 


R/W 


То 


1’b0: Default path. AP 150 inputs come from pad 
input. 

1’b1: Alternative path. AP iisO inputs come from 
СР2 iis output. 


СРО iisO internal | 
oop sel 


[30] 


R/W 


ТО 


1'р0: Default path. СРО 150 inputs come Кот pad 
input. 

1’b1: Alternative path. СРО 1і50 inputs come from 
CP2 iis output. 


CP2 iis internal 10 
op sel 


[29:28] | R/W 


270 


27500: Default path. СР2 iis inputs come from pad 
input. 

2'b01: Alternative path1. CP2 iis inputs come from 
СРО iisO output. 

2'b1x: Alternative path2. CP2 iis inputs come from 
AP iisO output. 


[27:22] | RO 


6'hO 


Reserved 


wrap dbg subsys _ 


sel 


[21:20] | ВАМ 


210 


Debug bus wrap select: 
2'b00: WRAP_DBG_BUS= 
{byte3,byte2,byte1 ,byte1} 
2'b01: WRAP_DBG_BUS= 
(byte2,byte1,byteO,byte3) 
2'b10: WRAP DBG BUS- 
(byte1,byteO,byte3,byte2) 
2'b11: WRAP DBG BUS- 
(byteO,byte3,byte2,byte1) 


dbg subsys sel 


[19:16] | ВА 


4'hO 


Debug bus sub-system select: 
4'b0001: from aon top 
4'b0010: from ap top 

4'b001 1: from gpu top 
4'b0100: from pub top 
4'b0101: from con top 
4'b0110: from mm top 
4'b0111: from w cp top 
Others: reserved 


[15] 


RO 


1'һ0 


Reserved 


VIO18 NF wpdi 


[14] 


R/W 


1'һ0 


Input VIO18 NF/VDDCORE interface pull-down 
enable. Active=1. WhenVIO18 NF power down 


Spreadtrum Communications, Inc., Confidential and Proprietary 71 of 989 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(Л $РАЕАОТВИМ' 


$С6531Е and SC6531M Device Specification 


and VDDCORE power on, set WPDI=1 to prevent 
leakage current. 


VIO18 ADI wpdi 


[13] R/W 1'һ0 


Input VIO18 ADI/VDDCORE interface pull-down 
enable. Active=1. WhenVIO18 ADI power down 
and VDDCORE power on, set WPDI-1 to prevent 
leakage current. 


VIO18 2 wpdi 


[12] R/W | 1'ho 


Input VIO18 2/VDDCORE interface pull-down 
enable. Active=1. WhenVIO18 2 power down and 
VDDCORE power on, set WPDI=1 to prevent 
leakage current. 


VIO18 1 wpdi 


[11] ВАМ | 1'ho 


Input VIO18 1/VDDCORE interface pull-down 
enable. Active=1. WhenVIO18. 1 power down and 
VDDCORE power on, set WPDI=1 to prevent 
leakage current. 


VDDIO VMEM wp 
di 


[10] RAN 1'һ0 


Input VDDIO VMEM/VDDCORE interface pull- 
down enable. Active=1. WhenVDDIO VMEM 
power down and VDDCORE power on, set 
WPDI-1 to prevent leakage current. 


[9:6] RO | 4'ho 


Reserved 


VIO18 3 wpdi 


[5] RW | 1'ho 


Input VIO18 3/VDDCORE interface pull-down 
enable. Active=1. WhenVIO18 3 power down and 
VDDCORE power on, set WPDI=1 to prevent 
leakage current. 


VIO18-NF1 wpdi 


[4] RW | 1'ho 


Input VIO18 NF1/VDDCORE interface pull-down 
enable. Active=1. WhenVIO18 NF1 power down 

and VDDCORE power on, set WPDI-1 to prevent 
leakage current. 


Reserved 


USB PORN 


USB power on reset, active low 


PAD IO > АР 1150 


CP2 IIS > AP 1150 


“IIS IO need to be configured as IIS function first 


PAD IO > СРО 150 


CP2 IIS > CPO 1150 


*IIS IO need to be configured as IIS function first 


PAD IO > СР2 115 


CPO 150 > CP2 IIS 
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1 X АР 150 > CP2IIS 


*IIS IO need to be configured as IIS function first 


3.5.2.2 Pin CTRL REG1 


Description: Pin global control register 


[31:15 | RO 17'h0 | Reserved 


па иск pin in sel | [14] R/W | 10 IIS1ERCK source select: 
1’b0: from function2 TRACEDATA7 pad 
1’b1: from function2 AUD_DASYNC pad 


iistdi_pin_in_sel [13] R/W | 180 115101 source select: 
1’b0: from function2 TRACEDA4 pad 
1’b1: from function2 AUD ADDO pad 


iistclk_pin_in_sel [12] R/W | 10 IIS1CLK source select: 
1750: from function2 TRACEDA6 pad 
1’b1: from function2 AUD SCLK pad 


[11:9] | RO S'hO Reserved 


cp dtms pin in 5-| [8] R/W | 180 СР DTMS source select: 

el 1'b0: from function3 CCIRRST pad 
1'b1: from function2 MTMS pad 

cp dtdi pin in sel | [7] R/W | 180 СР ОТО! source select: 


1’b0: from function3 CCIRPDO pad 
1'b1: from function2 MTDI pad 


cp dtck pin in sel | [6] R/W | ТО CP DTCK source select: 
1’b0: from function3 CCIRMCLK pad 
1'b1: from function2 MTCK pad 


[5:0] RO 680 Reserved 


3.5.2.3 Pin_CTRL_REG2 
Description: Pin global control register2 
usb uartí sel [31] R/W 1'ho 0: Normal UART interface1 function 


1: USB DP/DM as UART RXD/TXD as UART interface 


usb uart oe [30:29] | RW |2'hO This signal controls the DM data direction at UART 
function, this signal is valid only when 
USB20 BYPASS FS set to 1'b1 


O:receiver 
1:transmitter 


[28:23] | RO бо Reserved 
sim2_sys_sel [22] R/W 1'ho SIM interface2 (SIMDA2...) select: 
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1’b0: CPO SIM2 controller 
1'b1: AP SIMO controller 


sim1_sys_sel [21] RAW | ТО SIM interface1 (SIMDA1...) select: 
1°50: CPO SIM1 controller 
1’b1: AP SIMO controller 


simO sys sel [20] RAW | 1780 SIM interfaceO (SIMDAO...) select: 
1'bO: CPO SIMO controller 
1b1: AP SIMO controller 


[19:13] | RO 780 Reserved 


uart2 sys sel [12:10] | ВАМ | S'hO UART interface2 (U2TXD...) select: 
372000: APO UART2 controller 
3'b001: CPO ОАКТ1 controller 
3'b010: CP2 UARTO controller 
3'b011: СР2 UART1 controller 
Others: reserved 


uart1 sys sel [9:7] RAW |S'hO UART interface1 (U1TXD...) select: 
372000: APO UART 1 controller 
3'b001: СРО UART 1 controller 
3'b010: CP2 UARTO controller 
3'b011: CP2 UART1 controller 
Others: reserved 


иагі0 sys sel [6:4] RAW | ЗЋО UART interfaceO (UOTXD...) select: 
372000: APO UARTO controller 
30001: CPO UARTO controller 
3'b010: СР2 UARTO controller 
3'b011: CP2 UART1 controller 
Others: reserved 


[3:0] RO 40 Reserved 


AP. SIM--SIMO IO 
AP. SIM--SIM1 IO 
AP. SIM--SIM2 IO 
CP. SIMO -> SIMO IO 
CP. SIM1 -> SIM1 IO 
СР SIM2  SIM2 IO 


хх о|ојо|— 


X 
1 

0 
X 
0 
X 


о|хіх| |х | x 


*SIMO/SIM1/SIM2 IO need to be configured as SIM function first 
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X X 0 AP. UARTO -> UARTO IO 

X 0 X AP. UART1 -> UART1 IO 

0 X X AP. UART2 -> UART2 IO 

X X 1 CPO UARTO -» UARTO IO 
X 1 X СРО UART!1 -> UART1 IO 
1 Not 1 X СРО UART!1 -> UART2 IO 
X X 2 CP2 UARTO -» UARTO IO 
X 2 Not 2 CP2 UARTO -> UART1 IO 
2 Not 2 Not 2 CP2 UARTO -» UART2 IO 
X X 3 CP2_UART1 -> UARTO IO 
X 3 Not 3 CP2_UART1 -> UART1 IO 
3 Not 3 Not 3 CP2_UART1 -> UART2 IO 


*UARTO/UART1/UART?2 IO need їо be configured as UART function first 


3.5.2.4 Pin CTRL REG3 


Description: Pin global control register3 


wdrst out sel [31] R/W 1'һ0 Watch dog reset source select: 
1’b0: from СА? watch dog 
1’b1: from AP watch dog 


[30:19] | RO 1210 | Reserved 


gpio infO sys sel | [18] RAN 1'h0 CP. ARM GPIO select: 
1'bO: CPO GPIO controller 
1'b1: CP2 GPIO controller 


[17:10] | RO 8'hO Reserved 


151 sys sel [9:8] RAN 270 15 interface (15101...) select: 
2'b00: AP 1151 controller 
2904: СРО IIS1 controller 
2610: CP2 1150 controller 
2911: VBC 150 controller 


iisO_sys_sel [7:6] R/W 270 IIS interfaceO (115001...) select: 
2'b00: AP 1150 controller 
2'b01: CPO IISO controller 
2610: CP2 1150 controller 
2'b11: VBC IISO controller 


[5:1] RO 5'hO Reserved 
iis01_loop_sel [0] R/W ТО IIS interfaceO and interface1 loop select 
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3.5.2.5 Pin_CTRL_REG4 


Description: Pin global control register4 


[31:29] | RO 


5С6531Е and SC6531M Device Specification 


Reserved 


М1028_рр1 [28] R/W 


VIO28 domain driving boost 
0: no boost 
1: boost 


VIO. SIM2. ppt [27] R/W 


VIO-SIM2 domain driving boost 
0: no boost 
1: boost 


МО SIM1. ppt [26] R/W 


T'ho 


VIO_SIM1 domain driving boost 
0: no boost 
1: boost 


VIO_SIMO_pp1 [25] R/W 


1'һ0 


VIO_SIMO domain driving boost 
0: no boost 
1: boost 


МО 500 ppt [24] R/W 


1'һ0 


VIO_SDO domain driving boost 
0: no boost 
1: boost 


[23:21] | RO 


3'ho 


Reserved 


VIO28 т [20] R/W 


1'hi 


VIO28 domain pad driving level: 
0: 1.8V 
1: 3.3V 


VIO SIM2, ms [19] R/W 


ТО 


VIO_SIM2 domain pad driving level: 
0: 1.8V 
1: 3.3V 


VIO SIM1 ms [18] R/W 


1'һ0 


VIO_SIM1 domain pad driving level: 
0: 1.8V 
1:3.3V 


VIO SIMO ms [17] R/W 


1'һ0 


VIO_SIMO domain pad driving level: 
0: 1.8V 
1:3.3V 


VIO_SDO_ms [16] R/W 


VIO 500 domain pad driving level: 
0: 1.8V 
1: 3.3V 


[15:9] | RO 


Reserved 


test аба тоде7 [7] RAN 


1’b0: debug mode? disable 
1'b1: debug тоде7 enable 


test dbg mode6 [6] R/W 


1’b0: debug тодеб disable 
1'b1: debug mode6 enable 


test dbg mode5 [5] RAN 


1’b0: debug mode5 disable 
161: debug mode5 enable 
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test dbg mode4 [4] R/W 1'ho 1’b0: debug mode4 disable 
1'b1: debug mode4 enable 
test аба mode3 [3] R/W 1'ho 1’b0: debug mode3 disable 
1'b1: debug mode3 enable 
test_dbg_mode2 [2] R/W 1'h0 1’b0: debug mode2 disable 
1'b1: debug mode2 enable 
test аба тоде1 Ш R/W 1'ho 1’b0: debug mode’ disable 
161: debug mode’ enable 
test dbg modeO [0] R/W 1'ho Debug mode selection: 
1’b0: debug тодео disable 
1'b1: debug mode0 enable 


3.5.2.6 Pin CTRL REG5 
Description: Pin global control register5 


iomux dmd sel. wrap[31:0] [31:0] | RW | 32'h0 | DDR EMD source select: 
0: from DMC 
1: from IOMUX 


3.5.2.7 Pin CTRL REG6 
Description: Pin global control register6 


[31] RO 1'ho Reserved 


iomux dmodt sel wrap[1:0] [30:29] | R/W | 2180 DDR EMODT source select: 
0: from DMC 
1: from IOMUX 


іотих dmrstn sel wrap [28] RAW |1'hO DDR EMRSTN source select: 
0: from DMC 
1: from IOMUX 


iomux dmrasn sel wrap [27] RAN 1'hO DDR EMRASN source select: 
0: from DMC 
1: from IOMUX 


iomux dmcasn sel wrap [26] RAN |180 DDR EMCASN source select: 
0: from DMC 
1: from IOMUX 


iomux dmwen sel wrap [25] R/W 1'hO DDR EMWEN source select: 
0: from DMC 
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1: from IOMUX 


iomux_dmclkdm_sel_wrap [24] 


R/W 


DDR EMCLKDM source select: 
0: from DMC 
1: from IOMUX 


iomux dmclkdp sel wrap [23] 


R/W 


DDR EMCLKDP source select: 
0: from DMC 
1: from IOMUX 


iomux dmcke sel wrap[1:0] [22:21] 


R/W 


2'һ0 


DDR ЕМСКЕ source select: 
0: Нот DMC 
1: Кот ЮМУХ 


iomux dmcsn sel wrap[1:0] [20:19] 


R/W 


2'һ0 


DDR EMCSN soutce select: 
0: from DMC 
1: from IOMUX 


iomux dmba sel wrap[2:0] [18:16] 


R/W 


DDR EMBA source select: 
0: from DMC 
1: from IOMUX 


iomux_dma_sel_wrap[15:0] [15:0] 


R/W 


160 


DDR EMA source select: 
0: from DMC 
1: from IOMUX 


3.5.2.8 Pin_CTRL_REG7 
Description: Pin global control register7 


[31:21] | RO 11180 Reserved 
VIO28 pwd [20] R/W. |180 This register is cooperate with 
VIO28 ms. VIO28 power down, active 
high 
The setting should be as below 
VIO28:VIO28 ms:VIO 28 pwd 
3.3V:1:0 
1.8V:0:0 
0V:0:1 
VIO SIM2 pwd [19] RAV | 1'h1 This register is cooperate with 


VIO SIM2 ms. VIO SIM2 power 
down, active high 


The setting should be as below 


VIO. SIM2:VIO SIM2 ms:VIO SIM2 
pwd 


3.3V:1:0 
1.8V:0:0 
0V:0:1 
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VIO_SIM1_pwd [18] RAV | 1'h1 This register is cooperate with 
VIO_SIM1_ ms. VIO_SIM1 power 
down, active high 


The setting should be as below 


VIO~SIM1 :VIO_SIM1_ms:VIO_SIM1 
pwd 


3.3V:1:0 
1.8V:0:0 
0\:0:1 
VIO SIMO pwd [17] R/W | ТАИ This register is cooperate with 


VIO SIMO ms. VIO SIMO power 
down, active high 


The setting should be as below 


VIO SIMO:VIO SIMO ms:VIO SIMO _ 
pwd 


3.3V:1:0 
1.8V:0:0 
0V:0:1 
VIO SDO pwd [16] RAV | 1'h1 This register is cooperate with 


VIO SDO ms. VIO_SDO power down, 
active high 


The setting should be as below 


VIO SDO:VIO 5р0 ms:VIO SDO pw 
d 


3.3V:1:0 

1.8V:0:0 
0V:0:1 

[15:12] | RO 4'hO Reserved 


iomux dmdgsn sel wrap[3:0 | [11:8] R/W |4'hO DDR EMDQSN source select: 
] 0: from DMC 
1: from IOMUX 


iomux dmdqs sel wrap[3:0] | [7:4] R/W |480 DDR EMDQS source select: 
0: from DMC 
1: from IOMUX 


iomux dmdqm sel wrap[3:0] | [3:0] R/W |470 DDR EMDOM source select: 


0: from DMC 
1: from IOMUX 


3.5.2.9 Other Pin Control Register 


Description: Other Pin control register share the same bit format shown as below: 


| Bi | за | 30 | 29 [26 [27 | 26 | 25 | 24 | 23 [22 | zt [20 | t9 | 1 | 17 | 165 
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н ВӘ we 


| Type | 


РІМ NAME dslp е РІМ МАМЕ fu 
| Reserved Ж _! 
п n_sel 


Type Ca e e ee 5 n om m = 


Note: 
е "PIN МАМЕ” represents each pin. Function 1, 2, 3, 4 of each pin is detailed in Pin 
Multiplexed Function List, the default value of each control bit is detailed in Memory 
Map. 
e Please don't modify the value in reserved filed. It maybe debug setting for some IOs. 
[31:30] | RO 270 Reserved 
PIN NAME bsr drv*1 [20:18] R/W 3'h1 Drive Strength select 
[17] RO 1'hO Reserved 
PIN NAME dslp en [16:13] | RAW 4'hf Sleep mode enable: 
BITO: Sleep with AP sleep 
BIT1: Sleep with CPO sleep 
BIT2: Sleep with CP1 sleep, no function 
BIT3: Sleep with CP2 sleep 
PIN NAME bsr wpus [12] RAN 1hO Pull up resistor select 
PIN МАМЕ bsr. se [11] RAN 1hO Schmitt trigger input enable 
[10:8] RO 3'hO Reserved 
PIN NAME fun wpu [7] RAN Weak pull up for function mode 
PIN NAME fun wpdo [6] RAN Weak pull down for function mode 
PIN NAME fun sel [5:4] R/W Function select: 
2’b00: Function’ 
2'b00: Function2 
2'b00: Function3 
2’b00: Function4 
РІМ NAME slp wpu [3] RAN 1hO Weak pull up control in chip deep sleep 
mode 
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PIN NAME slp wpdo [2] RAN ТЋО Weak pull down control in chip deep sleep 
mode 

PIN МАМЕ вір іе [1] RAN 1hO Input enable control in chip deep sleep 
mode 

PIN NAME slp oe [0] RAN 1hO Output enable control in chip deep sleep 
mode 


*1. PIN NAME Ыг  drv[20] only exist for cell name is SPSEBC2 24X VL or SPZTRKDSD3LC30X1V 
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3.5.3 Strapping Pins 
SPSEBC2_24X_VL | NFD[0] VIO18 NF | arm. boot тао 
SPSEBC2 24X VL | NFD[1] VIO18 NF | arm boot md1 
SPSEBC2 24X VL | NFD[2] VIO18 NF | arm boot таг 
SPSEBC2 24X VL | NFD[3] VIO18. NF | arm boot тоз 
SPSEBC2 X VL U1TXD VIO18 1 USB download enable 

3.5.4 PAD information 

3.5.4.1 Digital Pad Type Description 

Cell Name Description 


SPSCBC2 8X HL 


Bi-direction Pad with Enable Controlled Pull-Down & Pull-up Resistor., 
Programmable Driver Strength. No tolerance function. The Schmitt trigger 
input function can be controlled by the SE signal .SE=1, Schmitt input 
enable .SE=0 Schmitt input disable. (Horizontal) 


SPSCBC2 8X VL 


Bi-direction Pad with Enable Controlled Pull-Down & Pull-up Resistor., 
Programmable Driver Strength. No tolerance function. The Schmitt trigger 
input function can be controlled by the SE signal .SE=1, Schmitt input 
enable .SE=0 Schmitt input disable. (Vertical) 


SPSCBC2 8X W VL 


Base on the SPSCBC2 8X VL/HL, enlarge the ESD area for 
SIMcard/Keypad and etc. 8KV ESD performance. (Vertical) 


SPSCBC2 8X ПС VL 


Base on the SPSCBC2 8X VL/HL, change the soft pull up resistor from 
4.7K to 1.8K. (Vertical) 


SPSEBC2 24X VL 


Bi-direction Pad with Enable Controlled Pull-Down &Pull-Up Resistor., 
Programmable Driver Strength. No tolerance function. The Schmitt trigger 
input function can be controlled by the SE signal .SE=1, Schmitt input 
enable .SE=0 Schmitt input disable. Using for EMMC/SD interface 
(VDDIO=1.8V). (Vertical) 


SPZTRKDSD3LC30X1V | Programmable 3.0V SD 3.0 bidirectional buffer (Vertical) 
SPZTRKD28LC30X1H Programmable 3.0V bidirectional buffer, staggered, horizontal 
SPDDRIO DDRIO: Data/Address/Command Bi-direction IO. Р/С decap:6.15pf 
SPDDRIODIF2 ООВ: CLK/DQS differential input/output P/G десар:2*6.15рї 
SPPZQ DDRIO: Output impedance caliber. IO. Р/С десар:2*6.15рї 
SPVREF DDRIO: 1/2*VDDIO reference voltage input IO. P/G decap:6.15pf 
3.5.4.2 Digital Power / Ground cell 

SPVDD1 HL VDDCORE 0.9У power pad. (Horizontal) 

SPVDD1 VL VDDCORE 0.9У power pad. (Vertical) 

SPVDD1 53 VDDCORE 1.05V power pad. P/G decap:8pf 

SPVSS1 HL Core ground pad. (Horizontal) 

SPVSS1 VL Core ground pad. (Vertical) 
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SPVSS1_S3 Core ground pad. Р/С decap:1 Ор? 
SPVDD2_HL VDDIO 1.8V power pad. (Horizontal) 
SPVDD2 VL VDDIO 1.8V power pad. (Vertical) 
SPVDD2 53 VDDIO 1.2V power pad, P/G decap:10pf 
SPVSS2 HL VSSIO 1.8V ground pad. (Horizontal) 
SPVSS2 VL VSSIO 1.8V ground pad. (Vertical) 


SPVDD2POC S3 


VDDIO 1.2V power on control pad. A power domain must & only have one 
SPVDD2POC cell. P/G decap:13pf 


SPVDD2CAP S3 


VDDIO 1.2V power pad. P/G decap:14pf 


SPVSS2 53 


VSSIO 1.2V ground pad. P/G decap:12pf 


SPVSS2CAP 53 


VSSIO 1.2V ground pad. P/G decap:12pf 


SPVDD1ANA HL 


The 0.9V power supply pad, which supply the 0.9V core voltage to Core 
Circuit. (Horizontal) 


SPVDD2ANA VL 


The 1.8V power supply pad. Only supply the 1.8V to the internal circuit for 
example Efuse. Need cut the VDDIO power rail using the CUT cell. (Vertical) 


SPVDD2POC HL 


VDDIO 1.8V power on control pad. A power domain must & only have one 
SPVDDPCC cell. (Horizontal) 


SPVDD2POC VL 


VDDIO 1.8V power on control pad. A power domain must & only һауе one 
SPVDDPCC cell. (Vertical) 


VCCKLCH Power supply for the internal core cells and І/О-іо-соге interface, staggered, 
horizontal 

VCCKLCV Power supply for the internal core cells and І/О-іо-соге interface, staggered, 
vertical 

GNDKLCH Ground supply for the internal core cell and l/O-to-core interface, staggered, 
horizontal 

GNDKLCV Ground supply for the internal core cell and l/O-to-core interface, staggered, 
vertical 

GNDIOLCH Ground supply for the 3.0V input buffer and output buffer, staggered, 
horizontal 

GNDIOLCV Ground supply for the 3.0V input buffer and output buffer, staggered, vertical 

3.5.4.3 Power Switch I/O cells 

VCCH30L18PWLCH Power switch for МССЗОЧТ (3.0%) and power supply for 
VCC18U,staggered, horizontal 

VCCH30L18PWLCV Power switch for МССЗОЧТ (3.0%) and power supply for 
VCC18U,staggered, vertical 

VCC18DPWLCH Power switch for the VCC18DO input buffer and out buffer, staggered, 
horizontal 

VCC18DPWLCV Power switch for the VCC18DO input buffer and out buffer, staggered, 
vertical 
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3.5.4.4 SPSCBC2_8X_HL/VL 

Truth Table: Input function: CZPAD&IE, Output function: PADZA&OE 
А | РАЮ |С |IE |ОЕ | WPU WPUS WPDO WPDI 

Input X |0 0 |1 0 0 X 0 0 
X || 1 1 0 X 0 0 

Output 0 |0 0 |0 1 0 X 0 0 
1 |1 0 |0 1 0 X 0 0 

Inout 0 |0 0 |1 1 0 X 0 0 
1 |1 1 1 1 0 X 0 0 

Tri State X | HZ 0 |0 0 0 X 0 0 
X | HZ 0 |0 0 0 X 0 0 

Pull Up Х |1 0 10 0 1 0: 20K(1.8V) 0 0 

1:4.7K(1.8V) 

Pull Down X |0 0 |0 0 0 X 1 0 

IO Power-down хх 1 X |X Х X X 1 

Driver Strength Select Function: 

DRV[1] | DRV[0] 

0 0 2mA 

0 1 4mA 

1 0 6mA 

1 1 8mA 

DC Parameter: 

Description SS TT FF 

Мт+ | Schmitt trig. Low to High threshold point (1.8V) X 1.20V X 

\т- Schmitt trig. High to Low threshold point (1.8V) X 0.64V X 

RPU | Pull-up resistor (1.8V) 30K/6K | 22K/4.6K | 16K/3.5K 

RPD | Pull-down resistor (1.8V) 30K 40K 60K 

јама | Active Current 100MHz, FF Corner, 30pf loading | X X 4mA 

Ist Standby Current X «0.1uA X 

loZ | Tri-state output leakage current @Vo=8V or ОМ X «0.1uA X 

AC parameter: 

Delay path Rise Time(ns) | Fall Time(ns) | Rise Delay(ns) | Fall Delay(ns) 

PAD>C 0.193 0.198 0.437 0.327 

A>PAD | 2mA | 4.911 4.766 3.379 3.540 

4mA | 2.569 2.491 2.452 2.510 
бтА | 1.778 1.778 2.168 2.193 
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8mA | 2.548 


2.548 


2.491 


2.521 


3.5.4.5 SPSEBC2_24X_HL/VL 

Truth Table: Input function: CZPAD&IE, Output function: PADZA&OE 
А | РАЮ |C | IE | OE | WPU WPUS WPDO WPDI 

Input х |0 0 11 0 X 0 0 
X || 1 1 0 0 X 0 0 

Output 0 |0 0 |0 1 0 X 0 0 
1 |1 0 |0 1 0 X 0 0 

Inout 0 |0 0 11 1 0 X 0 0 
1 |1 1 1 1 0 X 0 0 

Tri State X | HZ 010 0 0 X 0 0 
X | HZ 0 |0 0 0 X 0 0 

Pull Up X |1 0 |0 0 1 0: 20K(1.8V) 0 0 

1:4.7K(1.8V) 

Pull Down хо 000 0 X 1 0 

IO Power-down X |X 1 X |X X X X 1 

When Тһе VDDIO=1.8V: SS@125C 

DRV[2] | DRV[1] | DRV[0] | Nominal Impedance | Note 

1 0 0 100оһт Орїїоп 

1 0 1 ббоћт Орїїоп 

1 1 0 50оһт Same the 000 

1 1 1 ЗЗоћт Same the 001 

0 0 0 50ohm Mandatory 

0 0 1 33ohm Option 

0 1 0 20оһт Орїїоп 

0 1 1 10оһт Орїїоп 

ОС Рагатщег: 

Description Ss TT FF 

Мт+ | Schmitt trig. Low to High threshold point (1.8V) Х 1.20V Х 

\-- Schmitt trig. High to Low threshold point (1.8У) Х 0.64V Х 

ВРУ | Pull-up resistor (1.8V) 30K/6K | 22K/4.6K | 16K/3.5K 

RPD | Pull-down resistor (1.8V) 30K 40K 60K 

јама | Active Current@208MHz, FF Corner, 15pf loading | X X 13mA 

Ist Standby Current X «0.1uA X 

loZ | Tri-state output leakage current @Vo=1.8V or OV | X «0.1uA X 
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AC Parameter: 

When VDDIO=1.8V 

The data simulation is SS corner, clk=208MHz, Cloading=0.2pf, post simulation data. 
VDDUI-1.8V, Temp=125C, Rise time and falling time are based in (1096-9096) VDD/VDDIO 


Delay Path Cpad | Rise Time(ns) | Fall Time(ns) | Rise Delay(ns) | Fall Delay(ns) 
PAD >C 0.15 0.19 0.61 0.40 
A>PAD | 100оћт | 3pf 1.34 1.51 1.42 1.59 
ббоћт | 5pf 1.29 1.46 1.42 1.59 
50ohm | Врт 1.41 1.60 1.46 1.65 
33ohm | 10pf | 1.15 1.31 1.55 1.55 
200hm | 15pf | 1.11 1.26 1.54 1.54 
10hom | 15pf | 0.74 0.83 1.34 1.34 
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DDR driving strength/calibration flow: 


3.5.5 AON TOP АОМ АРВ RF Register Address Мар 
Base address: 0x402E0000, 0x00001000, 0x00002000 


0x0060 DDR_ZQ_CONTROL DDR_ZQ_CONTROL 


3.5.5.1 DDR_ZQ_CONTROL 


Ten Ти [во [25 2o [2r [s [25 | и [аз [22 [ [ж [+ [тв [т [те] 
D 


D 
reserved = 


| Туре | 


DDR ZQ ZPROG DDR ZQ DRVP DDR ZQ DRVN 


3.5.5.2 DDR ZQ CONTROL 


Field Name Type Reset Description 
Value 


[sever [mus no oe meme — — — — — — —] 


DDR ZQ САКОМ | [17] 0х0 DDR_ZQ_CALOVER 
ER Calibration complete output signal 
DDR_ZQ_PD [16] RW 0х1 Power down 

0: Enter calibration mode 

1: Power down 


DDR_ZQ_CAL [15] RW 0х0 DDR_ZQ_CAL 

0: Calibrate NMOS 

1: Calibrate PMOS 
о [14:10] | RW 0х0 DDR_ZQ_ZPROG 

Target voltage programming input 
DDR ZQ DRVP | [9:5] DDR ZQ DRVP 

PMOS driver programming input 


|DDR ZQ DRWN | |DDR ZQ DRWN | DRVN |[4:0] |RW [оо  !DDRRZQDRWN | Ора 20 DRWYN _________| | ZQ DRVN 
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4 Electrical Specification 


4.1 DC specification 


4.1.1 Absolute maximum ratings 


The functionality is subject to the absolute maximum/minimum values listed in Table 4-1. Do not 
exceed these parameters or the part may be damaged permanently. Operation at absolute maximum 
ratings is not guaranteed. 


Table 4-1 Absolute maximum ratings 


Eme ume _____________ма [oer Tu 
ЕЕ ЕЕ | 9s [ow pv 
ват [Supp votagetomanatey оо | во |] 
CENLIITTIL. ша м [у 
ГЕ НИЕ | & жаз 


DC drive current for EARP, EARN, AUXSPP and 
AUXSPN 


Maximum ESD stress voltage, Human Body Model, 
any pin to any supply pin, either polarity or any pin to 
all non-supply pins together, either polarity. Three 
stresses maximum. 


Maximum DC Input current for any non-supply pin 
Ambient temperature 
Storage temperature 


Vpulse, 
Тулдїп * Voltage surge on vbat 


Note: Vpulse and Twidth is described below: 


V pulse 


Figure 4-1 Voltage surge on VBAT 


4.1.2 Recommended operating conditions 


The recommended operating conditions is list in Table 4-2Error! Reference source not found. 
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Table 4-2 Recommended operating conditions 


Junction temperature Ca es 
Ambient operating temperature | 40 [^ || м8 | ес | 


Мое]: Hardware stops charging if VCHG is higher than 9.2V and the maximum value of VCHG can be set by 
software. The higher maximum value of VCHG, the stricter Vds requirement of external MOSFET. 


Note2: The value set by software should be 10% higher than maximum value of VCHG listed in table to guarantee 
all chips can stop charging over the maximum value of VCHG. 


4.1.3 Thermal characteristics 


The thermal characteristics are as shown in Table 4-3. 


Table 4-3 Thermal characteristics 


Theta JA Junction-to-Ambient thermal resistance Air flow: 0 m/sec °C/watt 


4.1.4 ESD characteristics 


The ESD characteristics are shown in Table 4-4. 


Table 4-4 ESD characteristics 


СИСТИНА vane [um — 


4.1.5 DC characteristics 


SC6531 ИО supply (VDDIO) is typically at 1.8 V. The analog circuits are typically powered at 2.8V/3.0 
\. The core and analog power supplies are provided by the on-chip LDOs. The external battery can be 
connected directly to pins VBATPA, VBATA, VBATB. If not specified, VBAT means all above VBAT. 
The power pins should be connected with a decoupling capacitor to ground (VSS). 


For the following table, Tamb = -40 to +85 °C, VSS = 0 V (ground), VBAT = 3.6 V, and all voltages 
are measured with respect to VSS, unless otherwise specified. 


Table 4-5 DC characteristics 


[Symb [Parameter [бооз | mn [тукы] мы | Unit | 


Deep power-down The whole chip is 
Шо powered down Бу Т 
software 


Digital supply voltage: pins VDDIO 
vooio | digital suppy | Js | - | 21! | V — 
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[Symbor [Parameter [Conditions | ми | Typical | Wax | Unit | 
ОИ | г LL И 


Digital input 


Input voltage LOW- 
Input voltage 
Input leakage 
Digital output 
At ак = 2,4,6,10 
1... тА 0.1Vpad | у 
(programmable) 
At source = 2,4,6,1 0 
0 тА 0.9 Vpad Vpad у 
(programmable) 
Analog supply voltage: pins VBAT 
vent (mer | Мм || 
Analog supply voltage: internal AVDDVB 
woow T | 0 [| 


RTC supply: pin VBATBK 


week [supoy vtase | — [Па [эв ЕКЕН 
Dem СЕ | о | | a, 


Note1: Vpad means the power supply voltage at the corresponding pad. 


Note2: |уватвк means the VBATBK current consumption in power down mode. 


4.2 AC characteristics 

A pin’s AC characteristics include input and output capacitance, which determine loading for external 
drivers or other load analysis. The AC characteristics also include a de-rating factor, which indicates 
how much faster or slower the AC timings get with different loads. 


Table 4-6 Standard input, output and I/O pin AC characteristics 


[Symbol [Parameters | Мт [тк Me [б | 


C. Input capacitance, all standard input and 35 Е 
А ІО ріпѕ р 


Output capacitance, all standard output 

and IO pins 92 pr 
Output de-rating falling edge on all 
standard output and I/O pins, from 30 pF 0.166 ns/pF 
load 
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Note: The AC specifications are tested with a 30 pF load as indicated in Figure 4-2 Test 
circuit of an I/O pin 


IE» 


Z 30pf 


Figure 4-2 Test circuit of an I/O pin 


The output capacitance and de-rating falling edge are measured under the condition of maximum 
driving strength: 24 mA @ 3 V. 


For the following tables, Тать = -40 to +85 °С, VSS = 0 V (ground), and all voltages are measured with 
respect to VSS, unless otherwise specifie 


Table 4-7 AC characteristics 


fmelk Master clock 26 МН? 
frequency 

іңссік Real-time clock 32.768 kHz 
frequency 


Digital input 


© с тый capacitance | 9 13) - | ве 


Digital output 


m [oumae [omnea ОИ [| - [э | 5— 
т. СИ С 2 | - [э | m= 


Master clock input 

Алок Frequency 
compensation 
range 

V meik Master clock 
amplitude 

Smelk Master clock duty 
cycle 


Real-time clock input 


Note1: fmak and ісек are analog pad, so the input and output signal can be sinewave, triangular wave 
or square wave. 
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4.3 Performance specification 


4.3.1 Phase-Locked Loop 


Table 4-8 Performance of the TT loop 


| Parameter ^ | | Conditions/Comments | =e 


Power suppl Sonetene Conners ___ power A 
dad 77-2. power 28 
| при гегегеке | reference ШЕН ШЕК. — 
mi MHz 
Frequency Range (— м | 


СООО И | ew ОИ СС 
тмытеиті [umma | | e МА — 
CO нана 5а а 


4.3.2 ОЅВ 1.1 РНҮ 


Тре USB 1.1 PHY іп SC6531 is fully compliant with USB 1.1 specifications. Please refer to Universal 
Serial Bus Specification revision 1.1 at http://www.usb.org/developers/docs 


4.3.3 Automatic power control (APC)DAC 


One general DAC is used to control power ramping and gain in SC6531. It is a 10 bits D/A converters 
with a programmable-gain output driver. Special offset cancellation is applied in the DAC. 


Table 4-9 Performance of the APC DAC 


ЕСТІ | GanaionsiGomments | win [турса | Мак [От | 
Fees | [| гв [г® [v | 
нымы | ПО О [e] 
ПО ООО | |- | ев 
сме | о | а |? р 


]wme mae — | — о | mw] 
ШЕТ ДІГІ: | ë | | 9 | [| | 
Пазий орао | 
[ о ү | т 
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5 Micro-Controller Unit Subsystem 


5С6531 has two embedded processor cores: ARM926EJ-S and Teaklite. In general, 
the MCU and DSP control the operation of various ASIC hardware modules. The 
MCU or DSP prepares the data that needs the ASIC to process and sets up some 
control registers that tells the ASIC how to process the data. Therefore, the software 
control interface consists of data memories and control registers. The software 
interface sections define the organization of the data memories and the meanings of 
control register bits. 


5.1 Processor 


5С6531 contains one 32-bit RSIC core, ARM926EJ-S, which includes features for 
efficient execution of Java byte codes. Тһе ARM926EJ-S processor supports 32-bit 
ARM and 16-bit Thumb instruction sets, enabling the users to trade off between high 
performance and high code density. | t should be noted that VFP coprocessor is 
removed for cost down. 

Arm926EJS processor have many outstanding features: 


> 8KB ІСасһе + 8KB DCache 


» Frequency is 204Mhz 


5.2 ARM memory map 
On the ARM side, the address bus is 32-bit wide and the address map is presented in 
this section. In order to support multiple boot modes, the ARM memory space can be 
remapped after reset. 


5.2.1 ARM9 AHB Memory Мар 


Table 5-1 MCU AHB address mapping 


0x0000 0000 — External memory space or 
OxOFFF FFFF On-chip ROM space 


Remap? - 0: external memory space 
0x0000_0000~0x03FF_FFFF : 
if (рпог_орћоп= 0) 
SFC memory space 
else 
Parallel NOR space 
(Max 512Mb,128M in SC6531) 


0x0400_0000~0xOFFF_FFFF : PSRAM memory 
space (Max 1536Mb) 


Remap = 1: on-chip ROM space 
On-chip ROM space: 
0x0000_0000 —0x0001 5FFF 


0x1000 0000 – On-chip ROM space or Remap - 0: on-chip ROM space 
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0x1 FFF_FFFF External memory space On-chip ROM space: 
0x1000 0000 —0x1001 5FFF 
Remap = 1: external memory space 
0x1000_0000~0x13FF_FFFF : 
if (pnor_option= 0)SFC memory space 
else Parallel NOR space 
(Max 512Mb) 
0x1400_0000~0x1FFF_FFFF : PSRAM memory 
space 
(Мах 1536Mb) 


0х2040 2000 – Bus monitor2 space 

0x2040_2FFF 

0x2040 3000 – Bus monitor3 space 

0x2040 3FFF 

0x2040 4000 — RESERVED 
0x2040 FFFF 

0х2050 0000 — General AHB control 1M 

0x205F FFFF registers 

0x2060 0000 — RESERVED 
0х206Е FFFF 


0x2070 0000 — SDIO reg 


0x2070 FFFF 


0x2090 0000 – 


0x209F FFFF 


0х20А0 0000 – SFC reg 


Ox20AF FFFF 
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живет Г 
0x20C0_0000 – RESERVED 

Ox20CF FFFF 

Ox20DO 0000 — LCDC reg 

0х2000 FFFF 

0х20Е0 0000 – LZMAO reg 

Ox20EF FFFF 

0х20Ғ0 0000 – Reserved Was Lzmai space іп 6531 

Ox2FFF FFFF 


0x3000 0000 – Shared memory spaceO 0x3000 0000 – 0x3000 OFFF 
Ox300F FFFF For DSP 
4KB/64KB:RAL 2Kx16 


0x3010 0000 – Shared memory space1 0x3010 0000 – 0x3010 OS3FF 
Ox301F FFFF For BT 
1KB/64KB:256X32BE 


0x4000 0000 – On-chip RAM space //0x4000 A000 -- 0x4000 FFFF: Switched with 
Ox4FFF FFFF BTMemory, IRAM (24KB) 


//0x4001 0000 -- 0х4001 SFFF: Switched with 
BT Memory, IRAM (16KB) 
// for mem first change : 


// for mem sencond change : 
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0x4000_ 2800 -- 0x4000_7FFF: 22K IRAM, 
(cm4 iram , switch with arm9) 

Include : 

0х4000 2800 -- 0х4000 6FFF: 18K 


0х4000 7000 -- 0x4000_7FFF: 4K for BT 
calibration 


0х4000 8000 -- 0x4000 8FFF , 4KB Switched with 
BT Memory, IRAM (4KB) for CACHE DATA MEM 


0x4000 9000 -- 0x4000  9FFF: 4KB Switched with 
BTMemory, IRAM (4KB) for CACHE DATA MEM 


0x4001 9000 – 0x4001_AFFF : 

Switched with DSP X memory, sxram2, 8k byte 
ARM control by default; 

(8k bytes---RF1SH_2KX32-BE) 
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0х4001 В000- 0x4002_2FFF : 


Switched with DSP memory, xram0,xram1, DSP 
control by default; 


(32K bytes ---2 RF1SH 8KX16 BE) 


0x4002 3000 —0x4002 EFFF: 


Switched with. DSP memory, pram, DSP control by 
default 


0x5000 0000 – ARM7 sub-system space 
Ox5FFF_FFFF 


Note: 

Ст4 matrix 

51: ВОМ а IRAM 

S2: peri & shm mem & register 


0х6000_0000 — LCM space 

0x67FF. FFFF 

0x6800 0000 – SPIO space 

0x68FF FFFF 

0x6900 0000 – SPI1 space 

Ox69FF FFFF 

0x6CO0 0000 – MCHK space 

Ox6CFF FFFF 

0x7000 0000 - Reserved 

Ox7FFF FFFF 

0x8000 0000 - Peripherals space Apb bus addr space 

Ox8F00 OFFF 

0х9000 0000 — USB space 

Ox97FF FFFF 

0x9800 0000 — Rotation space 

Ox9FFF FFFF 

0хА000 0000 – Reserved 

OxBFOO OFFF 

0xCOO0 0000 – Reserved 

OxDFFF FFFF 

0хЕ000 0000 – Reserved 

OxFFFF FFFB 
|QFFFE-FFFG |р» | 
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5.2.2 ARM9 APB Memory Мар 
Table 5-2 MCU APB memory address mapping 


0х8000 0000- Interrupt controllerO 

0x8000_OFFF 

0x8000 1000 – Interrupt controller1 

0x8000_1FFF 

0х8100 0000- General-purpose timers 

0x8100_OFFF 

0x8100 1000 – Backup General-purpose 

0x8100_1FFF timers 

0x8100_ 2000 – Reserved 
0x8100_2FFF 

0x8100_3000 – System timers 

0x8100_3FFF 

0х8200 0000- ADI 

0x8200. 1FFF 

0x8200 2000 – EFUSE 

0x8200 2FFF 

0x8200 3000 – Voice band controller 

0x8200 3FFF 

0x8300 0000 – UARTO 

0x8300 OFFF 

0x8400 0000 – UART1 Shared with DSP 
0х8400 OFFF 

0х8500 0000- ЦААТ2 communication with ARM7/BT 
0x8500_OFFF 

0x8600_0000 — 1220 

0x8600 OFFF 

0x8600 1000 – 1261 

0x8600 1FFF 

0x8600 2000 – 1262 RESEVERD 
Ox86FF_FFFF 

0х8700 0000- Кеураа 

0x8700_OFFF 

0x8700_ 1000 – Reserved 
0x8700_2FFF 

0x87003000- | 22 | Reserved,tpc address, have del in 6531 
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Ox8F20_0000 – RESERVERD 
Ox8FFF_FFFF 


5.2.3 ARM7 AHB Memory Map 
Table 5-3 ARM7 System AHB address mapping 


0x0000_0000 — On-chip RAM space ARM7_boot_sel = 1: 
OxOFFF_FFFF 0x0000_0000 — 0x0000_57FF: 
22k bytes, shared with АҺМ9; 
ARM? control by default; 
0x0000 5800 — 0х0000 58FF: 
256 byte, shared with Dcache tag mem0 & arm9 


ARM? control by default; If cache enable and 
select 8k Dcache size, this 4k byte couldn't be 
accessed by ARM7 or ARMO9. 


0x0000 5900 — 0x0000 59FF: 
256 byte, shared with Dcache tag mem1 & arm9 


ARM? control by default; If cache enable and 
select 8k Dcache size, this 4k byte couldn't be 
accessed by ARM7 or ARM9. 


0x0000  5a00 – 0x0000. БаҒҒ: 
256 byte, shared with Dcache tag mem2 & arm9 


ARMS control by default; If cache enable and 
select 8k Dcache size, this 4k byte couldn't be 
accessed by ARM7 or ARMO9. 


0х0000 5b00 – 0x0000  5bFF: 


256 byte, shared with Dcache tag mem3 & arm9 


АВМ9 control by default; If cache enable and 
select 8k Dcache size, this 4k byte couldn't be 
accessed by ARM7 or ARMO9. 


0x0000 5c00 — 0x0000 6bFF: 
4K byte, shared with Dcache data mem & arm9 


ARM? control by default; If cache enable and 
select 8k Dcache size, this 4k byte couldn't be 
accessed by ARM7 or ARMO9. 


0x0000 6c00 – 0х0000 6cFF: 
256 byte, shared with Icache tag тет0 & arm9 


ARM? control by default; If cache enable and 
select 8k Icache size, this 4k byte couldn't be 
accessed by ARM7 or ARMO9. 


0x0000 6d00 — 0x0000 6dFF: 
256 byte, shared with Icache tag mem1 & arm9 


ARM? control by default; If cache enable and 
select 8k Icache size, this 4k byte couldn't be 
accessed by ARM7 or ARMO9. 


0x0000 6600 — 0x0000 6eFF: 
256 byte, shared with Icache tag mem2 & arm9 


ARMS control by default; If cache enable and 
select 8k Icache size, this 4k byte couldn't be 
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accessed by ARM7 or ARM9. 
0x0000 6f00 — 0x0000 6fFF: 
256 byte, shared with Icache tag mem3 & arm9 


ARM? control by default; If cache enable and 
select 8k Icache size, this 4k byte couldn't be 
accessed by ARM7 or ARMO9. 


0x0000 7000 — 0х0000 8000: 
4K byte, shared with Icache data mem & arm9 


ARMS control by default; If cache enable and 
select 8k Icache size, this 4k byte couldn't be 
accessed by ARM7 or ARMO9. 


0x0000 8000 — 0x0000 9000: 


4k byte, shared with ARM9; ARMO control by 
default; If cache enable, this 4k byte couldn't be 
accessed by ARM7 or ARMO9. 


0х0000 9000 — 0x0000. 2000: 


4k byte, shared with ARMY. ARMS control by 
default; If cache enable, this 4k byte couldn't be 
accessed by ARM7 or ARMO9. 


ААМ7 boot sel = 0: 
external memory space 
0x0000. 0000-0xOFFF FFFF 


for cost down 
ARM7 boot sel = 1: 
0x0000 0000 — 0x0000 57FF , 22k bytes : 
Вато : 0х0000 0000 — 0х0000 47FF: 
18k bytes, shared with ARM9, cm4 iram 
Ram1 :0x0000 4800 — 0х0000 57FF: 


4k bytes, shared with ARM9 and ADDA test , for 
BT 4K calibration. 


ARM? control by default; 


Ram?2 : 0x0000 5800 – 0x0000 67FF: 


4k byte, shared with ARM9; ARMS control by 
default; If cache enable, this 4k byte couldn't be 
accessed by ARM7 or ARMO9. 


Ram3: 0x0000 6800 — 0x0000 77FF: 


4k byte, shared with ARM9; ARMO control by 
default; If cache enable, this 4k byte couldn't be 
accessed by ARM7 or ARMO9. 


Ват4: 0x0000. 7800 — 0х0000 78FF: 
256 byte , cache tag mem 
Ват5: 0x0000. 7900 — 0х0000 79FF: 
256 byte , cache tag mem 
Ram6: 0x0000 7a00 — 0x0000 7aFF: 
256 byte , cache tag mem 
Ватт: 0х0000 7b00 — 0х0000 7bFF: 


Spreadtrum Communications, Inc., Confidential and Proprietary 103 of 989 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ $РВЕАОТВОМ" 


0х1000_0000 — External memory space 
0x1EFF_FFFF 


5С6531Е and SC6531M Device Specification 


256 byte , cache tag mem 

Rams: 0х0000 7с00- 0x0000 7cFF: 
256 byte , cache tag mem 

Ват9: 0x0000_7d00 – 0x0000_7dFF: 
256 byte , cache tag mem 

Ram10: 0x0000 7е00- 0x0000 7eFF: 
256 byte , cache tag mem 
Ram11:0x0000 7f00 — 0х0000 ТЁРЕ: 
256 byte , cache tag mem 


ARM7 boot sel = 0: 
external memory space 
0x0000 0000-0xOFFF FFFF 


ААМ7 boot же! = 1: 
external memory space 
0x1000_0000~0x1FFF_FFFF 


ARM7 boot sel = 0: 

0x1000. 0000 — 0х1000 57FF: 
22k bytes, shared with ARMS; 
ARM? control by default; 


0x1000 5800 — 0x1000 58FF: 
256 byte, shared with Dcache tag тето & arm9 


ARM? control by default; If cache enable and 
select 8k Dcache size, this 4k byte couldn't be 
accessed by ARM7 or ARM9. 


0x1000 5900 — 0x1000 59FF: 
256 byte, shared with Dcache tag mem1 & arm9 


ARM? control by default; If cache enable and 
select 8k Dcache size, this 4k byte couldn't be 
accessed by ARM7 or ARMO9. 


0x1000 5a00 — 0x1000 5aFF: 
256 byte, shared with Dcache tag mem2 & arm9 


ARM? control by default; If cache enable and 
select 8k Dcache size, this 4k byte couldn't be 
accessed by ARM7 or ARMO9. 


0x1000 5b00 — 0x1000 5bFF: 
256 byte, shared with Dcache tag mem3 & arm9 


ARM? control by default; If cache enable and 
select 8k Dcache size, this 4k byte couldn't be 
accessed by ARM7 or ARMO9. 


0x1000 5c00 — 0x1000 6bFF: 
4K byte, shared with Dcache data mem & arm9 


ARM? control by default; If cache enable and 
select 8k Dcache size, this 4k byte couldn't be 
accessed by ARM7 or ARMO9. 


0x1000 6c00 – 0x1000_6cFF: 
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256 byte, shared with Icache tag тет0 4 arm9 


ARM? control by default; If cache enable and 
select 8k Icache size, this 4k byte couldn't be 
accessed by ARM7 or ARM9. 


0x1000_6d00 — 0x1000_6dFF: 
256 byte, shared with Icache tag mem1 & arm9 


АВМ9 control by default; If cache enable and 
select 8k Icache size, this 4k byte couldn’t be 
accessed by ARM7 or ARM9. 


0x1000 6600 – 0x1000 6eFF: 
256 byte, shared with Icache tag mem2 & arm9 


ARM? control by default; If cache enable and 
select 8k Icache size, this 4k byte couldn't be 
accessed by ARM7 or ARMO9. 


0x1000 6f00 — 0x1000 6fFF: 
256 byte, shared with Icache tag mem3 & arm9 


ARMS control by default; If cache enable and 
select 8k Icache size, this 4k byte couldn't be 
accessed by ARM7 or ARM9. 


0x1000 7000 — 0х1000_ 8000: 
4K byte, shared with Icache data mem & arm9 


ARM? control by default; If cache enable and 
select 8k Icache size, this 4k byte couldn't be 
accessed by ARM7 or ARMO9. 


0x1000 8000 – 0x1000 9000: 


4k byte, shared with ARM9; ARMS control by 
default; If cache enable, this 4k byte couldn't be 
accessed by ARM7 or ARMO9. 


0х1000. 9000 – 0х1000 2000: 


4k byte, shared with ARMY. ARMS control by 
default; If cache enable, this 4k byte couldn't be 
accessed by ARM7 or АНМ9. 


for cost down 
ARM7 boot sel = 0: 
0x0000 0000 — 0x0000 57FF , 22k bytes : 
Вато : 0х1000 0000 — 0x1000_47FF: 
18k bytes, shared with ARM9, cm4 iram 
Ram1 : 0х1000 4800 — 0x1000_57FF: 


4k bytes, shared with ARM9 and ADDA test , for 
BT 4K calibration. 


ARM? control by default; 


Ram2 : 0x1000 5800 – 0х1000 67FF: 


4k byte, shared with ARM9; ARMO control by 
default; If cache enable, this 4k byte couldn't be 
accessed by ARM7 or ARMO9. 


Ram3: 0x1000 6800 — 0x1000 77FF: 
4k byte, shared with ARM9; ARMS control by 
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default; If cache enable, this 4k byte couldn’t be 
accessed by ARM7 or ARM9. 

Ram4: 0x1000 7800 — 0x1000 78FF: 
256 byte , cache tag mem 

Ram5: 0x1000 7900 = 0x1000 79FF: 
256 byte , cache tag mem 

Ram6: 0x1000. 7a00 — 0x1000 7aFF: 
256 byte , cache tag mem 

Ватт: 0x1000 7b00 – 0х1000 7bFF: 
256 byte , cache tag mem 

Ram8: 0x1000 7c00 — 0x1000 7cFF: 
256 byte , cache tag mem 

Ram9: 0x1000 7d00 — 0x1000 7dFF: 
256 byte , cache tag mem 

Ram10: 0x1000 7е00- 0x1000 7eFF: 
256 byte , cache tag mem 

Бат11: 0х1000 7f00 — 0х1000 7fFF: 
256 byte , cache tag mem 


0Х1Ғ00 0000 — On-chip ROM space On-chip ROM space: 
OxAiFFF FFFF Ox1F00 0000 — Ox1F00 7FFF(32KB) 
0x5000 0000 – Share memory Share memory with ARMS, 1K bytes 
0x500F FFFF 
0x5010- 0000 – Reserved 
0x501F_FFFF 
0х5020 0000 – Reserved 
0x503F_FFFF 
0х5040 0000- Bus monitorO space 
0x5040 OFFF 
0x5040 1000 – Reserved 
0x5040 1FFF 
0x5040 2000 – Reserved 
0x504F_FFFF 
0x5050 0000 — General AHB control 
0x505F_FFFF registers 
0х5060_0000 — Cache registers 
0x506F FFFF 


0x5200 0000 – Peripherals space(BT Sys, 
Ox52FF FFFF uart0/1,INTC,APB Reg, 
m Timer,EIC) 


0x5300 0000 — Only can be accessed by ARM9 
Ox53FF FFFF: 


Others The same as ARM9 
memory map 
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5.2.4 ARM7 APB Memory Map 


Table 5-4 ARM7 System APB address mapping 


ке | - 
mA NL 
РОМ _ 
timers 

"> | М __ 
me MÀ S 
1а: 
КУ | > ________ 
СД д 
ЧИИ 
о с | 02 


5.2.5 СНІР Ір 
ЈЕ A m БАЛЕ ID RA, lki F: 
1, chip ID : 566531 (ASCII :4Eh , 65h , 6Dh , 6Fh , 47h) 


2. platform ID :SC6531 (ASCII :4Eh , 65h , 6Dh , 6Fh , 47h) 
3. project ID : SC6531 (ASCII : 53h , 43h, 36h, 35h, 36h, 32h ) 
4. manufacture ID : 101 


(bit [15:0] process : 1 40nm Ip 
Bit[7:0] foundry : 1 umc ) 
5 \ implementation ID : 201 
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(bit [15:0] memory compiler : 2 synopsys 
Bit[7:0] stand cell library founder : 1 arm) 
бі version ID : metal fix + anlg chip id 
ID Address is base on SC6531 ARM9 APB Control Register. excel 


5.2.6 Analog Die Digital Memory Map 


5.2.6.1 ARM side space 


ARM can access the following module from ADI master side, 


Figure 5-1 ARM side module space mapping 


ARM address module Description 
0x8200 0000-0x8200 Offf D-die ADI mst controller 
0х8200_1000-0х8200_1011 PWM 
0x8200_1020~0x8200_103f Ana int 
0x8200_1040~0x8200_107f Watchdog 
0х8200 1080-0х8200 1001 са! 
0x8200 10С0-0х8200 10ff Aud if 
0x8200 1100-0х8200 1131 Pin reg 
0x8200 1140-0x8200 117f Ptest 
0x8200 1180-0x8200 11ff Rtc 
0x8200 1200-0х8200 1271 Еіс 
0x8200 1280-0х8200 12ff Aud dig 
0x8200 1300-0х8200 1371 аихадс 
0x8200 1380-0х8200 13ff Aud ana 

0x8200 1400-0x8200 15bc Сір reg 
0x8200 16с0-0х8200 111 reserved 


5.2.6.2 DSP side space 


Figure 5-2 DSP side module space mapping 


DSP address module Description 
Oxbb00~0xbbif Adi master control register 
Oxbb20-0xbb3f Ana share register 
Oxbb40-Oxbb7f ANA dsp register 
Oxbb80~0xbbbf Audio if 
Oxbbc0~Oxbbff Self_cal 


5.2.6.3 Access priority setting 
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The read or write priority is based on the following rules : 


Each master can read other master’s space registers. For example, ARM can read dsp side registers 
and DSP can also read arm side registers. But the read method must obey the notes in “ADI design 
specification”. 


Except shared module, each master cannot write other masters’ space. So, ARM cannot write dsp 
register and dsp cannot write ARM side’s registers or modules 


“share register” and “audio if” are two share blocks which can be write both by ARM and DSP. There 
are two bits in arm register which are used to control the write ability: “SHARE_REG_MASTER_SEL” 
апа “AUDIFA_MASTER_SEL’, when these two bits set to 1, dsp can write the two blocks, otherwise 

ARM can write these two blocks 


For RF pbus space, ARM can write directly from space 0x8200 0800 to 0x8200 Offf, but to DSP, only 
STC scheduler can write this space with SBI bus, the SBI word send by SBI master will convert to RF 
Pbus protocol and send to RF side. 


5.3 Internal memory controller 


5.3.1 MCU Internal RAM 


The MCU internal RAM is dedicated for MCU instruction and date. The size of MCU 
internal dedicated RAM is 16K bytes (4K words of 32 bits). It can be accessed in 32, 
16 or 8-bit operations. Further more, another 8K bytes RAM MCU can access which 
is shared with DSP system. 


5.3.2 MCU Internal ROM 


The MCU internal ROM has 88K bytes. Part of the ROM is for boot/download 
purposes and others are for RTOS, multimedia application and other functions. 


5.3.3 MCU-DSP Switched RAM 


The MCU-DSP switched RAM is designed for MCU and DSP to transfer data bi- 
directionally. The difference with the MCU-DSP shared RAM is that only one port 
(MCU or DSP) can access the MCU-DSP switched RAM at certain time. 


When there is no need to exchange data between MCU and DSP, the MCU-DSP 
switched RAM can be used as MCU internal RAM or DSP Data RAM. 


Details of RAM size and address mapping as blew : 
For ARM SIDE : 
1\ 0х4001 9000 —0x4001 AFFF 


ARM control by default; 
(8k bytes---RF1SH_2KX32-BE) 


2\ 0х4001_В000 – 0x4002_2FFF : 


DSP control by default; 
(32K bytes ---2 RF1SH_8KX16_BE) 


3\ 0x4002 3000 – 0x4002_EFFF : 


DSP control by default; 
(48K byte ---RA1SL_12288X32_BE) 
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TABEL 1 ----- DSP program memory space 


SC6531(old) SC6531(New) 


ADDR PGO PG1 PG2 РОЗ 


0000~1FFF 


2000~3FFF 
4000-5FFF 


6000-7FFF 6000-7FFF 
8000-9FFF 8000-9FFF | PROM2 


A000-BFFF A000~BFFF 
C000-FEFF C000-FEFF 


FFOO~FFFF РЕОО~ЕРЕР 


ТАВЕЕ 2 ----- DSP data memory space 


4000~47FF 1% )/43K XROMO 

_ 19K(2" ak 19K(5")/43K 
4800^93ЕЕ XROMO XROMO 

q күз") /43K 
9400~97FF 2. 1K XRAM3 

2К(4" ) /АЗК 
XROMO 

A800~AEFF 2K SHARE MEM Z space 
В000-ВЕЕЕ 4K Z space 
С000-ОЕЕЕ 8K YROMO 

_ 4K(19)/12K 4K(3") 12K 
E000~EFFF YRAMO YRAMO 
F000~FFFF 4K(2") )/12К YRAMO 


5.3.3.1 Control Register Descriptions 
Physical address: 0x8B00_01A0 
Description: switch control signal, locates at APB bus in MCU side. 
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ре Bit [Deum Description 
Pos 


ARM MEMS3 EN er. 
If 1: memory is switched to ARM 
[21] If 0: memory is switched to DSP 
B It is switched to DSP by default. 
0х8800 | Abg: MCUCTLO 


_01А0 


um ARM. MEM2 EN It is switched to DSP by default. 
[20] 

a ARM МЕМ1 ЕМ It is switched to ARM by default. 
[19] 1 


5.3.4 MCU-DSP Shared RAM 


The MCU-DSP shared memory acts as a communication bridge between MCU and 
DSP in both directions. Through it commands and data are transferred/exchanged 
from one system to another in real time. The size of the MCU-DSP shared memory is 
4K bytes (2K words of 16 bits). 


The MCU-DSP shared RAM can be accessed by AHB bus and DSP ZBUS. 


5.3.4.1 Features 
ө For MCU and DSP, only half-word (16 bits) access is supported. 
€ Dedicated reset control is supported. 


5.3.4.2 Functional Description 
The block diagram is shown in the figure 3-2. 


DSP 


sh ram р shmem_ctrl 


| di 


fifo reg | <-- гвуі ctrl 


Figure 5-3 Shared memory controller block diagram 


sh_ram: single port SRAM, 

shmem_ctrl: sub module performs arbitration of the system 
FIFO reg: register array, part of asynchronous FIFO 
asyfifo_ctrl: control module of asynchronous FIFO 


Table 5-3 Shared memory address mapping 


MCU address Shared RAM address DSP address 


0x1000_0000 0х0 0ха800 
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0х1000_0002 0х1 


0x1000 Обе 0х7Н Оха 


5.3.4.3 Operations 


5.3.4.3.1 Operation Priority of the MCU-DSP Shared Memory 


A 
highest priority : 1 DSP RD/WR 


2 ЕВО Крош 
(AHB WR) 


lowest priority AHB RD 


Figure 5-4 Operation priority of MCU-DSP shared memory 
5.3.4.3.2 AHB BUS Access and DSP-ZBUS Access 


1) DSP read or write : DSP read or write command is responded with the highest priority. 

2) AHB write : If the FIFO is not full, AHB write data is written to the FIFO; otherwise, AHB 
HREADY out signal is stretched to low until FIFO is not full. 

3) If the port of shared RAM is not occupied by DSP operation, the un-empty FIFO data is loaded to 
the shared RAM. 

4) AHB read : AHB read operation is distributed with lowest priority. While port of shared memory is in 
idle state, the data can be read out. Since HCLK and CLK DSP are in different clock domains, 
asynchronous handshaking is necessary. 


5.3.4.3.3 Performance of the MCU-DSP Shared Memory Controller 


Table 5-4 Performance of the MCU-DSP shared memory controller 


Fan; = 90 MHz HCLK 2 cycles while 10-11 cycles 
Fa, = 90 MHz DSP access 
sh ram with full- 
speed 


5.3.4.4. Programming Notes 


ө Only AHB half-word access is supported. 

€ Only AHB big endian is supported. 

€ Resetting shared memory may change the value in it. 

€ As to enhance the performance, asynchronous writing FIFO is adopted. So it may be incorrect 
when reading the same address right after writing opteration, as reading has the higher priority. It's 
strongly recommended waiting a little time when performing the above operation. 
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5.4 LCM controller 


5.4.1 Overview 
The LCM is a single-AHB-channel i80-MCU-interface LCM controller 


5.4.2 Features 


5.4.2.1 AHB Related Features 


General features: 


1 Support single AHB channel. 
2 CS mapping is configurable. Support 4 options: HADDR[27:26], HADDR[26:25], 
HADDR[25:24], HADDR[24:23]. 


Write buffer features: 
ө 8*32 single buffer 


5.4.2.2 External LCM Related Features 


Device type: 

€ Only support DBI type B interface, or i80 MCU interface 

Ф Support RGB565 format оп 8-bit or 16-bit interface 

@ Support RGB666 format on 9-bit ог 18-bit interface 

• Support RGB888 format on 8-bit ог 16-bit or 24-bit interface 


Operation mode features: 


@ Upto 4 chip select 

€ Upto 9-bit address output. Normally only bit-O output as LCMCD. 
€ Up to 32-bit data bus. Normally, for different chips, data bus width may be 8-bit, 9-bit, 
16-bit, 18-bit or 24-bit. 

8-bit splitting — one/two/three/four data 

9-bit splitting — one/two data 

12-bit splitting — one/two data 

16-bit splitting — one/two data 

32-bit splitting (no splitting) — one data 

Asynchronous single read 

Asynchronous single write 

Support FMARK trigging mode during DMA refreshing LCM 


Timing features: 
Common timing features: 


@ Read to read turn around: no turn around, 1-cycle, ..., 15-cycle 
€ Read to write turn around: no turn around, 1-cycle, ..., 15-cycle 
€ Write to read turn around: no turn around, 1-cycle, ..., 15-cycle 
€ Write to write turn around: no turn around, 1-cycle, ..., 15-cycle 
Each CS timing features - writing: 
€ Asynchronous single write time or CE# low width: 1-cycle, ..., 31-cycle 
9 Access start to WE# low delay time: 0-сусіе, 1-cycle, ..., 7-cycle 
Ф WE# low width: 0-сусіе, 1-cycle, ..., 15-cycle 
€ Access end to output data invalid delay time: O-cycle, 1-cycle 
Each CS timing features - reading: 


€ Asynchronous single read time or CE£ low width: 1-cycle, ..., 31-cycle 
€ Access start to OE# low delay time: 0-сусје, 1-cycle, ..., 7-cycle 
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5.4.3 Signal descriptions 


Table 5.4-1 LCM Signal Description 


PAD name Direction | Description 


LCMRST# Software-controlled reset | LCMRST# isn’t controlled by system 
reset, and the default value is DON’T 
KNOWN. 


LCMCS# [3:0] chip select, active low The controller support up to 4 chip 
select. But for different chips, this 
number may be different. 


LCMRD# read indicate, active low 
LCMWR# write indicate, active low 


LCMCD code/data select The controller support up to 9-bit 
address bus width. The chip chooses 
one bit of address bus as LCMCD, 
and other bits may be used as 
extended functions or don’t output. 
Normally, bit-O is used as LCMCD 
and other bits don’t output. 


data bus The controller supports up to 32-bit 
data bus width. But normally, for 
different chips, data bus width may 
be 8-bit, 9-bit, 16-bit, 18-bit or 24-bit. 


LCMFMARK | fmark indicate The FMARK function is only used 
during DMA refreshing LCM. 


5.4.1 Timing Description 


Table 5.4-2 LCM Timing Parameters 


tCTC CS# to CS# turn around time, 1~15 cycles 
rf t rr, rf t rw, rf t wr, rf t ww are used to configure {СТС 
t CS# Low Pulse Width, 1-31 cycles 


rf t access r is used to configure tCLPW during reading 
rf t access w is used to configure tCLPW during writing 


М5 CS# low to WR# low, 0-7 cycles 
rf t we stp w is used to configure tWS during writing 
tWLPW WRz# Low Pulse Width, 1-15 cycles 
rf t we wdt w is used to configure tWLPW during writing 
WR# high to CS# high 
tWH is (tCLPW — tWS — tWLPW) during writing 


tWHPW МЕ High Pulse Width 
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| =| tWHPW is (МН + tCTC + tWS) during writing 
tRS CS# low to RD# low, 0~7 cycles 
rf t oe stp ris used to configure tRS during reading 
tRLPW Read Low Pulse Width 
tRLPW is (tCLPW — 185) during reading 
tRHPW Read High Pulse Width 
tRHPW is (tCTC 4 tRS) during reading 
tWDS Write Data Valid to WR# High Setup time 
tWDS is (tWS + tWLPW) during writing 


tWDH WR# High to Write Data Invalid Hold time 

tWDH is (tWH + rf t data oe hld w) during writing 
tRDS Read Data Valid to CS# High Setup time 

tRDS > 10ns 
tRDH CS# High to Read Data Invalid Hold time 

tRDH > Ons 


Note: The clock is AHB bus clock, which is different in different chips. 


Command Cycle  : Data Cycle 
LCMCD | | | 


LOMCS# ©“ Мы о о М: М/С 


LCMD ee Е IS. 


| iWDS МН і i 
ммм н | 


я> 
[ 


Figure 5-5 LCM Writing Timing Diagram 


Data Cycle Data Cycle 
LCMCD | | | 
омен E NN сте, | 
LCMD : | 


Figure 5-6 LCM Reading Timing Diagram 
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5.4.2 Control registers 


5.4.2.1 Memory map 
ARM base address: 0х2080 0000 


Offset Name Description 
Address 


0x1000 LCM_CFGO | ЕСМ general control тедіѕіего | | ССМ депега! сопіго! тедіѕіего — | control register 0 


omm meme ү - 
ои [Reeves | -ТТ- 
тюз [мее | ——— 7 1 
ow [meme i 
ow [asena | у 2” 
юс [rse ОАО 
тюз [мее | 
owuo [мее р с 
же [ме ү И 
моо [мее р SSS 
«ОМ ү —— 


5.4.2.2 Register descriptions 


5.4.2.2.1 LCM CFGO 
Description: LCM general control register 
This register is LCM general control register, shared by all external LCM. 
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LCM general control register 0 (Reset 0x33330000) 


rf cs positio 
n 


Field Name Type Reset Description 
Value 


rf t ww [31:28] 4'h3 rf t ww 
Write to write turn around time 
0: no turn around 
1: 1 HCLK cycle 
2: 2 HCLK cycle 


Reserved 


15: 15 HCLK cycle 
rf t wr [27:24] | RW 4'h3 rf twr 
Write to read turn around time 
0: no turn around 
1: 1 HCLK cycle 
2: 2 HCLK cycle 


15: 15 HCLK cycle 
rf t rw [23:20] | RW 4'h3 rf t rw 
Read to write turn around time 
0: no turn around 
1: 1 HCLK cycle 
2: 2 HCLK cycle 


15: 15 HCLK cycle 
rft rr [19:16] | RW 4h3 rft rr 
Read to read turn around time 
0: no turn around 
1: 1 HCLK cycle 
2: 2 HCLK cycle 


15: 15 HCLK cycle 
Reserved [15:2] RO 0 Reserved 


rf cs position [1:0] RW 270 rf cs position 
0: CS[2:0] mapping to HHADDR[30],HADDR[27:26]] 
1: CS[2:0] mapping to HADDR[27:25] 
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Field Name Bit Type Reset Description 
Value 


2: CS[2:0] mapping to HADDR[26:24] 


3: CS[2:0] mapping to HADDR[25:23] 


5.4.2.2.2 LCM_STSO 
Description: LCM status 
This register indicates LCM status. 


Lm [sro o [2e [2r [29 [25 | [ [2 | & o | s [e | v е 
н 


AS: a тт eo 
| Reset | ОА И ЕИ И И И ИЕ И ОИ ИЕ И ИНИ 
[spin iss pss den Dn Eon И ИЕСИ ВЕНЕВ ТЕЗ ЗИ ПВГ 


- nu 


ESI 
L3 | | | ЗИ ОС о [p] | | | - NEN 


Field Мате Bit Type Reset Description 
Value 


Reserved [31:2] RO Reserved 
rfsts_smem_busy [1] RO rfsts_smem_busy 
0: LCM idle 
1: LCM access 
rfsts wbuf wr busy [0] RO rfsts wbuf wr busy 
0: write buffer idle or AHB writes write buffer 
1: write buffer writes LCM 


5.4.2.2.3 LCM CFGO CSx 
Description: LCM CSx control register 
This register is used to configure general information for external LCM CSx. 
Each CS has an independent registers. 
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0x1010 LCM С50 control register 0 (Reset 0x10000000) LCM CFGO С50 
0x1020 LCM CS1 control register 0 (Reset 0x10000000) LCM CFGO CS1 
0x1030 LCM CS2 control register 0 (Reset 0x10000000) LCM CFGO CS2 
0x1040 LCM CS3 control register 0 (Reset 0x10000000) LCM CFGO CS3 
0x1050 LCM CS4 control register 0 (Reset 0x10000000) LCM CFGO С54 


| ei [st зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 |22121 20 | 19 | 16 |17 | 46. 


Reserved 


аа с e ege ee s Eee 
Type 


Field Name Type Reset Description 
Value 


Reserved Reserved 


rf data swt : у rf data swt 
Splitting part transmitting sequence 


rf data num 5 rf data num 
ЕСМ data splitting number 
опе splitting part is transmitted 
: one splitting part is transmitted 
: one splitting part is transmitted 
: one splitting part is transmitted 


rf data mode : . data mode 
ЕСМ data splitting mode 
: splitting by 8-bit 
: splitting by 16-bit 
: splitting by 32-bit, ог no splitting 
: splitting by 9-bit 
: splitting by 12-bit 
: Reserved 
: Reserved 
: Reserved 


чм со т ы о о — о 


5.4.2.2.4 LCM_CFG1_CSx 
Description: LCM CSx control register 
This register is used to configure general information for external LCM CSx. 
Each CS has an independent registers. 
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0x1014 LCM С$0 control register 1 (Reset 0x03FF0744) LCM CFG1 CSO 
0x1024 LCM CS1 control register 1 (Reset 0x03FF0744) LCM CFG1 CS1 
0x1034 LCM CS2 control register 1 (Reset 0x03FF0744) LCM CFG1 CS2 
0x1044 LCM CS3 control register 1 (Reset 0x03FF0744) LCM CFG1 CS3 
0x1054 LCM CS4 control register 1 (Reset 0x03FF0744) LCM CFG1 С54 


| ei [st зо 29 28 | 27 | 26 | 25 | 24 [23 | 2/21 20 | 19 t8 | 17 | 16 


Reserved rf t access м rf t access r 


RW RW 


rft rft rft 
сеһ | ce_h | ces rf t we wdt w 
ld w ld r ір г 


oe [e | ви m m СИ 
L-IENEXERERIS A S EOS EEE 


Field Name Type Reset Description 
Value 


Reserved [31:26] RO Reserved 
rf t access w [25:21] RW 5'h1F rf t access w 
For write operation: 
It's access cycle, or CE# low width 


rf t access r [20:16] RW 5'h1F rf t access r 

For read operation: 

Its access cycle, or CE# low width 
rf t ce hid м [15] RW 160 rf t ce hid м 

For write operation: 

It's the delay cycle from СЕ# high to access end 
rf t ce Ва г [14] RW 1'bO rf t ce hid r 

For read operation: 

It's the delay cycle from СЕ# high to access end 
rf t ce stp w [13] RW 150 rf t ce stp w 

For write operation: 

It's the delay cycle from access start to CE# low 
rf t ce stp r [12] RW 160 rf t ce stp г 

For read operation: 

It's the delay cycle from access start to CE# low 
rf t we wdt w [11:8] RW 47 rf_t_we_wdt_w 

For write operation: 

It's the width cycle of WE# low 


rf t data oe Һа м [7] RW 1'bO rf t data oe Һа м 


For write operation: 


It's the delay cycle from CE high to data output 
invalid 
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Field Name Bit T Reset Description 
Value 


ype 
rf t we stp w RW rf t we stp w 


For write operation: 
It's the delay cycle from access start to WE# low 


rf t oe hid r ' rf t oe hid r 
For read operation: 
It's the delay cycle from OE# high to access end 


rf t oe stp г j rf t oe stp r 
For read operation: 
It's the delay cycle from access start to ОЕ# low 


5.4.3 Application notes 


5.4.3.1 Application Notes 


5.4.3.1.1 How to control LCMCD ог LCMA[8:0] 


LCMCD is LCMA[0], mapped to HADDR[1 7]. That is, if software write address is (base_addr + 
0x10000000 + offset), LCMCD is 0; and if software write address is (base_addr + 0x10020000 + 
offset), LCMCD is 1. 


LCMA[8:0] is mapped to HADDR[25:17] 


5.4.3.1.2 How to transmit data to LCMD[31:0] 
Refer to the following table: 


Table 5.4-3 LCMD Mapping Description 


AHB WORD Write AHB HALF Write AHB BYTE 
Write 


LCM1* |LCM2'" !LCM3" | LCM4" | LCM1* | см2" | Lom 1“ 
tranmit tranmit tranmit tranmit tranmit tranmit tranmit 
ata num | data. swt | [7:0] 
0 =0 
1 = 0 


data_mode 
=0 


[15:8] [7:0] 
= 1 


а 
а 


2 -0 
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= 1 
=2 
data_swt | [23:16] [15:8] [7:0] 
=3 
data_num | data_swt | [7:0] [15:8] [23:16] [31:24] 
= 1 
=2 
data. swt | [31:24] | [23:16] |[15:8] | [7:0] NS 
е mode | data_num | data_swt | [15:0] [15:0] 
=0 =0 
data_num | data_swt | [15:0] [31:16] 
=1 
data mode | data num | data swt | [31:0] 
22 =0 =0 
= mode | data пит | data_swt 
=0 =0 
data_num | data_swt [17:9] 
a~ mode | data_num | data_swt | [11:0] [11:0] 
=0 =0 
data_num | data_swt | [11:0] [2342] 
N 


5.5 SRAM Memory controller 


5.5.1 Overview 


SMC is a single AHB channel SRAM-like memory controller, supporting 16-bit NOR-Flash, pSRAM, 
SRAM, and other SRAM-timing-compatible devices. 
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5.5.2 Features 


5.5.2.1 AHB Related Features 


General features: 


Support single 32-bit AHB channel. 

Support all AHB-compatible transaction. 

Chip select mapping is configurable. Support 4 options: mapping to HADDR[27:26], 
HADDR[26:25], HADDR[25:24] or HADDR[24:23]. 

For read, support direct read mode and buffered read mode. Two modes can be configured 
independently according to transaction types - BYTE, HALF or WORD. . 

For write, support 16-bit buffered write mode and 32-bit buffered write mode. Two modes can be 
configured independently according to transaction types — BYTE, HALF or WORD. 


1 
2 
3 
4 


5 


Read features: 


Write features: 


Direct read mode is more efficient for the cases that AHB data throughput is not less 
than memory throughput, such as: 

» WORD transactions 

» HALF transactions on SDR or asynchronous memory 

> BYTE transactions on asynchronous memory 
Buffered read mode is more efficient for the cases that AHB data throughput is less 
than memory throughput, such as: 

> -HALF transactions on DDR 

» . BYTE transactions on DDR or SDR 


16-bit buffered write mode is used for SDR or asynchronous memory 
32-bit buffered write mode is used for DDR 


5.5.2.2 External Memory Related Features 


Device type: 


All kinds of 16-bit NOR-FLASH 

All kinds of 16-bit pDSRAM and SRAM 

Other SRAM-timing-like 16-bit devices 

Non-ADMUX (ADP), ADMUX (ADM), AADMUX (AADM) 

Asynchronous mode, synchronous SDR mode, synchronous DDR mode 


Operation mode features: 


4 chip select 

ADP, ADM, AADM 

Only support 16-bit data width 
Asynchronous single read 
Asynchronous page read 
Synchronous burst read - SDR 
Synchronous burst read - DDR 
Synchronous single write 
Synchronous burst write - SDR 
Synchronous burst write - DDR 

Page: 4, 8, 16 or 32 

HCLK mode and HCLK/2 mode 

Wrap burst and increase burst 

Burst length: 4, 8, 16, 32 or continuous 
Fix latency and variable latency 
Support WAIT/RDY for variable latency 
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@ Support row boundary auto-detecting for fix latency 
Ф Row length: 64, 128, 256, 512 ог 1024 
ө Support dedicated CRE/P-MODE 


Timing features: 
Common timing features: 


@ Read to read turn around: no turn around, 1-cycle, ..., 7-cycle 
@ Read to write turn around: no turn around, 1-cycle, ..., 7-cycle 
€ Write to read turn around: no turn around, 1-cycle, ..., 7-cycle 
€ Write to write turn around: no turn around, 1-cycle, ..., 7-cycle 


Each CS timing features: 


€ Asynchronous single read time or СЕ width: 1-cycle, ..., 31-cycle 

€ Asynchronous page read first delay time: 1-cycle, ..., 31-cycle 

€ Asynchronous page read next delay time: 1-cycle, ..., 15-cycle 

Ф  Synchronous burst read first delay time: 1-cycle, ..., 31-cycle 

@ Synchronous burst read next delay time: 1-cycle, ..., 15-cycle 

€ Asynchronous single write time or СЕ width: 1-cycle, ..., 31-cycle 

@ Synchronous burst write first delay time: 1-cycle, ..., 31-cycle 

@ Synchronous burst write next delay time: 1-cycle, ..., 15-cycle 

€ АРМ: access start to address/data switch point delay time: 0-сусје, 1-cycle, 2-cycle, 
3-cycle 

€ Access start to OE# low delay time: 0-сусје, 1-cycle, ..., 7-cycle 

€ Access start to WE# low delay time: 0-сусіе, 1-cycle, ..., 7-cycle 

€ WEZ width: O-cycle, 1-cycle, ..., 15-cycle 

€ Access start to CE# low delay time: 0-сусіе, 1-cycle 

€ ADV# width: 0-сусје, 1-cycle, 2-сусіе, 3-cycle 


5.5.3 Signal descriptions 
Table 5.5-1 SMC signal description 
PAD name Direction Description Note 
SMRSTN output Reset Only for Flash 
SMCLK output CLK 
SMCLKN output CLK# Only for DDR 
SMCEN [8:0] | output CE# 
SMADVN output ADV# 
SMOEN output OE# 
SMWEN output WE# 
SMLBN output LB# 
SMUBN output UB# 
SMCRE output CRE 


SMA [24:16] | output ADP: High bits of address 
ADM: High bits of address 
AADM: not used 


SMA [15:0] ADP: low 16 bits of address 
ADM: not used 
AADM: not used 


SMD [15:0] ADP: 16 bits of data 
ADM: low 16 bits of address and 16 bits of data 
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AADM: all bits of address and 16 bits of data 


SMDQS[1:0] | inout DQS Only for DDR 
SMWAIT input WAIT 


SMSMP inout Dummy PAD for sample clock loop Internal used 


5.5.1 Function Description 


5.5.1.1 Block Diagram 


| smc ahb sme- smem 

| ; 

| Direct read 

| Buffered read 

| Memory 

Protocol 

16-bit Buffered write Engine 
32-bit Buffered write 


AHB Interfacing 


= т< 


smc dll 


smc rf 
configuration registers 


Figure 5-7 SMC block diagram 


W I > 


SMC mainly have five parts: 


smc_ahb is used to interface with AHB. 

smc_smem is used to generate external memory bus sequence. 
smc dll is used to compensate delay line by DLL. 

smc rf is configuration registers. 

smc phy is used to physical PHY interfacing with external memory. 


5.5.1.2 Operation Descriptions 


5.5.1.2.1 Power Control 
All external memory bus PADs and all external memories should be in VDDMEM power domain. 


After power-up, VDDMEM is opened automatically. Nor-Flash needs reset, and pSRAM is at 
asynchronous single mode. 


During sleep, VDDMEM should keep opened. 


5.5.1.2.2 PAD Driving Strength 


The driving strength of external memory bus PADs may be adjusted by different chips because of 
different supply voltage, SI, impact on RF, timing, etc. Normally, bigger driving strength leads to more 
impact on RF, but smaller driving strength leads to slower PAD speed. Another issue is SI, that is, 
driving strength should match loading as possible. 
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5.5.1.2.3 Sleep Management and Power Management 


pSRAM has internal refresh engine, so SMC doesn’t have to issue special commands to make 
external memory sleep or wakeup. But SMC still need guarantee last burst completed. 


SMC provides a hardware engine to make sleep safely Тог pSRAM. When system want to enter sleep 
mode, a hardware request signal is issued from system, and then SMC completes the current burst 
and holds next bursts. At last, SMC responses ready signal to system to indication SMC is ready for 
sleeping. 

Another issue is from DLL, which must be restarted after wakeup. SMC provides an automatic engine 
to complete this restarting process, and this hardware process doesn’t need taken care of by software. 


5.5.1.2.4 SMC-Related in Booting 
Boot sequence isn’t discussed in this document, and only some issues are mentioned here. 


@ ADP and ADM should be selected in boot sequence. 

@ Memory PAD driving strength should be configured 

@ |f on-chip RAM is not enough for boot, external SRAM is used, and chip select 
assignment for CSO and CS1 is fixed. 

€ For ADP, except that rf admux en must be cleared, default value of SMC work, but 
it is not efficient, so software should re-configure SMC as soon as possible. 

€ For ADM, except that rf admux en must be set, default value of SMC work, but it is 
not efficient, so software should re-configure SMC as soon as possible. 

€ For AADM, default configuration doesn’t work, and the whole SMC should be 
configured in AADM mode. 


5.5.1.2.5 Reset Control 
There a reset output in VDDMEM power domain — SMRSTN for Nor-Flash. 


€  SMRSIN (Active Low) 


This PAD is connected with internal core reset signal. After power-up, this PAD issues a low-active 
reset. The reset width is more than 100ms. 


5.5.1.2.6 Configuration Register 
Both Nor-Flash and pSRAM have internal configuration registers needing configuring. 


Software configures Nor-Flash by pure software command method, so it isn't described here. 


For pSRAM, normally there are two methods — CRE-controlled and software-method. And there is 
another special mode for AADM, some AADM devices support the method that CRE signal is issued 
on a high-bit of data bus in first address phase instead of separate CRE input. 


e CRE-controlled: 


By this method, SMCRE PAD is used to distinguish configuration registers accessing from normal 
accessing. During accessing period, if CRE is active, configuration registers are accessed; otherwise, 
normal memory space is accessed. 


When software configures device, which is in asynchronous mode, SMC should be in asynchronous 
single mode, that is, rí mode гапа rf mode w аге 0. When device is in synchronous mode at that 
time, SMC should be in synchronous single mode, that is, rf mode r and rf mode w are 2. 


rf cre en is used to enable CRE active during accessing on this chip select. 
rf cre pol is used to indicate CRE polarity. Normally, this bit should be cleared, that is, active high. 


Spreadtrum Communications, Inc., Confidential and Proprietary 126 of 989 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[ГЄЗ$РВЕАВТВШ\` SC6531E апа SC6531M Device Specification 


rf cre mode is used to select CRE operation mode: 

0: auto-controlled CRE: CRE is issued automatically together with CS active if rf cre en is set. 
1: force-controlled CRE: CRE is controlled directly by rf cre en just as a GPIO. 

rf cre mode is recommended to be cleared. 


The following is timing diagram on CRE-controlled method. 
ADP Asynchronous Write 


EMA 


EMCEN \ 


ЕМАОММ 


| 


ЕМОЕМ 


њу 
EMWEN É | 


EMCRE 


EMLBN \ / 
EMUBN А / 
ЕМО -----< Dont Care Ж- 


Figure 5-8 ADP asynchronous write CR command 


ADP Synchronous Write 


a 


EMA 


EMCEN 


=: 
--і 
ЕМАОММ x : / 
EN A 2 


EMOEN 


ЕМУУЕМ 


ЕМСВЕ 


EMLBN 


EMUBN 


емо --( Dont Care o 


EMAIT 


Figure 5-9 ADP synchronous write CR command 


Note: First latency is three; WAIT active low; WAIT asserted one cycle before data; 


ADM Asynchronous Write 
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vo И mrs -—— 
EMCEN \ / 
EMADVN М f 


ЕМОЕМ 

EMWEN № я 

EMCRE / \ 

EMBEN  \ NN 

EMUBN — \ i 
EMD < 68150 X Dont Care )— 


Figure 5-10 ADM asynchronous write CR command 


ADM Synchronous Write 


1-----2---2---5-:--5---:4 


меке NJ СЯ “Хх ~ 
CRI22:16] а 


EMA[22:16] 


EMCEN 


JN 


ЕМАОММ 


ЕМОЕМ 


ЕМУУЕМ 


EMCRE 


EMLBN 


EMUBN 


EMD ——“ свр5ој X Dont Care ---- 


EMMVAIT 


Figure 5-11 ADM synchronous write CR command 


Note: First latency is three; WAIT active low; WAIT asserted one cycle before data; 


AADM Asynchronous Write 


EMCEN ^ / 
D ND у QI 
EMOEN у у 
М 
EMCRE fT 
EMLBN \ / 
EMUBN ^ / 


EMD 
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Figure 5-12 AADM asynchronous write CR command 


AADM Synchronous Write 
n 
маб МО МО АА А А f£ — 
EMCEN ; ; ; : | 
EMADVN АИ < 
ЕМОЕН — Bb Тоу 825-5120 


ЕММЈЕМ 


ЕМСВЕ 


EMLBN \ i i р 1 i / 


EMUBN 


D 


euo БЕН CR eo 


EMWAIT 


Figure 5-13 AADM synchronous write CR command 
Note: First latency is three; WAIT active low; WAIT asserted one cycle before data; 


Software-Method: 


Asynchronous single mode should be used, and software follows a special sequence to access 
configuration register. The special sequence can be achieved from device data sheet. There is no 
special timing requirement for this method. 


Address-controlled for AADM: 


There is a special method for some AADM devices. CRE signal is issued on а high-bit of data bus in 
first address phase instead of separate CRE input. 


In first address phase, some of high bits are unused because of memory size limitation, so these bits 
can be used to transform information like CRE, which makes hardware CRE pin saved. 


SMC provides these unused high-bit in first address phase configurable, so user can use these 
configurable registers to mark CRE writing. 


The other configurations are the same as generic operations. 


ADP/ADM/AADM Asynchronous Single Mode 


Asynchronous single mode is basic mode for all external memories. After reset or power-up, Either 
Nor-Flash or pSRAM is in this mode. 


To ADP device, ADV# can be used to latch address, or ADV# is kept during whole accessing period. 
The address should be checked setup time and hold time to the rising edge of ADV#. 

To ADM device, ADV# MUST be used. The behavior is the same as ADP ADV# used. 

To AADM device, ADV# MUST be used, and will be active twice. The first ADV# active is used to latch 
Address [Max:16], and OE# should also be active during the first address latching. The second ADV# 
active is used to latch Address [15:0], and OE# should be de-active. It’s important that OE# should be 
checked setup time and hold time to the rising edge of ADV# together with address. 


To read operations, OE# MUST have a setup time from CE# low for ADM and AADM device to avoid 
bus conflicting. But for ADP device, OE# can be kept active during the whole accessing period. 
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To write operations, data is sampled by WE# rising edge, so WE# high hold time to CE# high should 
be guarantee. For some devices, WE# low needs setup time from CE# low. 


5С65З1Е and SC6531M Device Specification 


The following is timing diagrams. 


ADP Read without ADV#-Used 
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Figure 5-14 ADP asynchronous read without ADV#-used command 


ADP Read with ADV#-Used 


cma № Address Valid a 
EMCEN — - —N I С,” 
мам 
EMOEN — — N y И 
EMWEN 


EMLBN N / 
EMUBN OY, -— 
M 


EMD (( Data Valid 


Figure 5-15 ADP asynchronous read with ADV#-used command 


ADM Read 
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Figure 5-16 ADM asynchronous read command 
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AADM Read 
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Figure 5-17 AADM asynchronous read command 


ADP Write without ADV#-Used 


EMCEN \ / 

ЕМАМ  \ | 

ЕМОЕМ 

EMWEN А / аж» 

EMLBN \ / 

EMUN % “ЖЕ 
EMD 9— — —— —« Data Valid T— 


Figure 5-18 ADP asynchronous write without ADV#-used command 


ADP Write with ADV#-Used 
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Figure 5-19 ADP asynchronous write with ADV#-used command 


ADM Write 
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Figure 5-20 ADM asynchronous write command 


AADM Write 
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Figure 5-21 AADM asynchronous write command 


ADP Asynchronous Page Mode 
Its IMPORTANT that page mode is supported only on ADP devices. 


Page mode also is an asynchronous mode, so output clock should be closed. And in page mode, write 
operations is the same as single mode, so only read operation is described here. 


rf t adv mode г MUST be set to 1 to keep ADV# low during whole accessing CE# low period. 
rf burst mode r MUST be cleared to 0 to make SMC check page boundary. 
rf burst length r should be configured by device page size, which is from device data sheet. 


ADP Read 
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ЕМА ЕНЕР Address Valid K Addr Valid X Ador Valid X Adar Valid А 
EMCEN \ / 
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Figure 5-22 ADP page read command 


ADP/ADM/AADM Synchronous Burst Mode - SDR 

SMC completes synchronous burst mode by two methods — WAIT-used and WAIT-not-used. WAIT- 
used method means SMC uses WAIT input to sample input data and transmit output data. WAIT-not- 
used method means SMC uses internal counter to sample input data and transmit output data. 


For ADM and AADM devices, OE# MUST have a setup time from CE# low to avoid bus conflicting. 


WAIT-Used Method (Recommended) 


WAIT is used at indicate first latency and row boundary. So by this method, row boundary detect 
function can be disabled and read/write first/next time DON'T care. And also, variable first latency can 
be supported. This method is more efficient than WAIT-not-used. But there is a limitation that device 
MUST support WAIT one cycle before data mode. 


WAIT-Not-Used Method 

Device MUST be configured as fixed first latency. Read/write first/next time should be used to count 
delay time, and they are configured by device first latency. Row detect function also is opened to 
guarantee bursts can be terminated on row boundary. If Nor-Flash is configured as INCR burst read 
mode, SMC has to break bursts at Nor burst boundary because of wait time inserted at this boundary. 
In order to make SMC do this breaking, SMC should be configured to wrap mode, and wrap length is 
equal to Nor burst length, which is from Nor data sheet. 


For AADM device, there are two methods for address loading among different vendors. One is two 
cycle method, and the other is three cycle method. 


Two cycle method means address [max:16] is loaded in first cycle with ОЕ# low and address [15:0] is 
loaded in second cycle with OE# high. 


Three cycle method means address [max:16] is loaded in first cycle with OE# low and address [15:0] 
is loaded in third cycle with OE# high. The second cycle is idle. 


ADP Read 
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Figure 5-23 ADP SDR burst read command 


Note: First latency is three; WAIT active low; WAIT asserted one cycle before data; 


ADM Read 
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Figure 5-24 ADM SDR burst read command 
Note: First latency is three; WAIT active low; WAIT asserted one cycle before data; 


AADM Read 
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Figure 5-25 AADM SDR burst read command 


Note1: First latency is three; WAIT active low; WAIT asserted one cycle before data; 


Note2: the first figure is for two cycle address loading, and the second figure is for three cycle address 
loading. 


ADP Write 
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Figure 5-26 ADP SDR burst write command 


Note: First latency is three; WAIT active low; WAIT asserted one cycle before data; 
ADM Write 
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Figure 5-27 ADM SDR burst write command 
Note: First latency is three; WAIT active low; WAIT asserted one cycle before data; 


AADM Write 
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Figure 5-28 AADM SDR burst write command 


Note1: First latency is three; WAIT active low; WAIT asserted one cycle before data; 


Note2: the first figure is for two cycle address loading, and the second figure is for three cycle address 
loading. 


ADP/ADM/AADM Synchronous Burst Mode - DDR 
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pSRAM DDR mode is not a standard, and there are different protocols among different vendors. So 
user should check the detailed documents before choosing a new vendor. Basically, there are three 
more signals added іп DDR mode – CLK#, 0050 and DQS1. The pSRAM DDR mode seems like 
mixed standard of JEDEC DDR and CellularRAM. The CLK and CLK# are one differential pair, and 
0050 and 0051 are used for data sampling. 


For DDR mode, SMC can be configured as WAIT used or WAIT not used, same as SDR mode. And 
also, there are two independent select bits for reading and writing transactions. 


From current DDR pSRAM spec, read latency can be variable or fixed, but write latency is always 
fixed. Even if device is configured in variable latency mode, the write latency is fixed. So there is two 
recommended options for WAIT, one is WAIT used for both read and write, and the other is WAIT 
used for read and WAIT not used for write. 


IMPORTANT: There is no standard for DDR pSRAM, so the device behavior may be different among 
different vendors, especially WAIT behavior. So it's very important to check the behavior and timing 
parameter in data sheet for each pSRAM. 


ADP Read 
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Figure 5-29 ADP DDR burst read command 


Note1: First latency is three; WAIT active low; WAIT asserted one cycle before data; 


ADM Read 
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Figure 5-30 ADM DDR burst read command 


Note1: First latency is three; WAIT active low; WAIT asserted one cycle before data; 


AADM Read 
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Figure 5-31 AADM DDR burst read command 


/— 
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Note1: First latency is three; WAIT active low; WAIT asserted one cycle before data; 
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Note2: the first figure is for two cycle address loading, and the second figure is for three cycle address 
loading. 


ADP Write 
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Figure 5-32 ADP DDR burst write command 


Note1: First latency is three; WAIT active low; WAIT asserted one cycle before data; 


Note2: The WAIT sequence in above figure is an example, not the exact behavior for pSRAM because 
of different behavior among different vendors. 


ADM Write 
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Figure 5-33 ADM DDR burst write command 


Note1: First latency is three; WAIT active low; WAIT asserted one cycle before data; 


Note2: The WAIT sequence in above figure is an example, not the exact behavior for pSRAM because 
of different behavior among different vendors. 


AADM Write 
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Figure 5-34 AADM DDR burst write command 


Note1: First latency is three; WAIT active low; WAIT asserted one cycle before data; 


Note2: The WAIT sequence in above figure is an example, not the exact behavior for pSRAM because 
of different behavior among different vendors. 


Note3: the first figure is for two cycle address loading, and the second figure is for three cycle address 
loading. 


ADP/ADM/AADM Nor-Flash Mode or Special pSRAM Mixed Mode 


This mode means synchronous burst read and asynchronous single write. According to device 
requirements, there are two method to complete accessing in this mode. 


Some devices don’t care about clock during write operations, so SMC can use CLK-run method. 
These devices include most of Nor-Flash. And another devices require clock MUST be stable during 
write operations, so SMC has to use CLK-gate method. These device include some of pSRAM. 


Because burst mode is used on pSRAM instead of mixed mode in normal condition, so this 
specification mainly describes CLK-run mode in the following chapters. 


CLK-Run mode 


Output clock should be opened. Read operations should be configured as burst mode, and the 
configuration method is the same as burst mode. Write operations should be configured as single 
mode, and the configuration method is the same as single mode. 


CLK-Gate mdoe 
rf сік out mode and rf сік out dly should be used to control how to gate output clock. 


ADP Read and Write with CLK-Run 
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Figure 5-35 ADP read and write with clock-run 
Note: First latency is three; WAIT active low; WAIT asserted one cycle before data; 


ADM Read and Write with CLK-Run 
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Figure 5-36 ADM read and write with clock-run 
Note: First latency is three; WAIT active low; WAIT asserted one cycle before data; 


AADM Read and Write with CLK-Run 
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Figure 5-37 AADM read and write with clock-run 
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Note: First latency is three; WAIT active low; WAIT asserted one cycle before data; 


ADP Read and Write with CLK-Gate 
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Figure 5-38 ADP read and write with clock-gate 


Note: First latency is three; WAIT active low; WAIT asserted one cycle before data; 


ADM Read and Write with CLK-Gate 
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Figure 5-39 ADM read and write with clock-gate 


Note: First latency is three; WAIT active low; WAIT asserted one cycle before data; 


AADM Read and Write with CLK-Gate 
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Figure 5-40 AADM read and write with clock-gate 


Note: First latency is three; WAIT active low; WAIT asserted one cycle before data; 


ADP ADM and AADM 


Generally, SMC should be configured as ADP mode when ADP device is connected and as ADM 
when ADM device is connected. 


But SMC also provides other connection methods. 


The important one is that SMC is configured as ADM, and device can be connected with either ADP or 
ADM, only if device supports ADV# input. For ADP device, low 16-bit address should be connected 
with data bus. That means, if device supports ADV#, 16 PADs can be saved for cost-down. 


Another method is that SMC is configured as ADM, and device can be connected with either ADP or 
ADM. There is по ADV# requirement, but low 16-bit address of device should be connected with SMC 
address low bits. So no PAD can be saved. 


ADM has the same performance as ADP, so ADM is better choice in normal cases to save pins. 
AADM saves more pins than ADM, but there are one or two cycles increased for first latency. So 
normally AADM can be used to share bus with 16-bit NAND. 


DDR Write Burst Internal Behavior 


SMC provides two modes for DDR write burst selected by rf_ddr_wdata_mode. If this bit is cleared to 
0, WAIT may be used or not used, but there is a critical timing path from HCLK to HCLK_2x. If this bit 
is set to 1, there is not timing issue, but WAIT must not be used. 


To two modes, most configurations are the same, except the following things. 


1. If rf ddr wdata mode is 0, WAIT for write may be used or not used. But if this bit is 1, WAIT for 
write must not be used. 


2. If rf ddr wdata mode is 0, rf ddr wdata dly is 1. If this bitis 1, rf ddr wdata dly is 2. 


3. If rf ddr wdata mode is 0, rf t first w should be М for М cycle latency. If this bit is 1, rf t first wis 
N- 1. 


WAIT Operation 
WAIT is used to indicate data valid for reading or data request for writing. 


During first latency, variable latency configured, WAIT performs an arbitration role when an accessing 
is issued while an on-chip refresh is in progress. If a collision occurs, WAIT is asserted for additional 
clock cycles until the refresh has completed. 


WAIT is also asserted when a burst crosses a row boundary. The WAIT assertion allows time for the 
new row to be accessed, and permits any pending refresh operations to be performed. 


For Nor Flash, unlike pSRAM, wait time is asserted not only at row boundary, but also at burst 
boundary, to allows time for following accessing. 
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It's important that there are some devices with WAIT don't support row boundary crossing. So SMC 
row boundary detect function should be opened to break burst at row boundary even if WAIT is used 
for variable latency. 


If WAIT is not used, SMC has to use fixed latency to avoid uncertainty from refresh collision. But fixed 
latency adds additional clock cycles to all bursts to guarantee refresh times in some of these bursts, 
and this can lead to lower efficiency. 


And if WAIT is not used, SMC has to open row boundary detect function to guarantee all bursts 
crossing row boundary are broken. This also has small impact on efficiency. 


If Nor-Flash is configured as INCR burst read mode, SMC has to break bursts at Nor burst boundary 
just like row boundary. In order to make SMC do this breaking, SMC should be configured to wrap 
mode, and wrap length is equal to Nor burst length, which is from Nor data sheet. 


From above, it's better to use WAIT to gain higher efficiency except the device cannot support WAIT 
asserted one cycle before data. And the cause of this limitation is from internal sample logic design. 


The SMC supports two bits for WAIT used or not used selection. One bit is for reading and the other is 
for writing. Reading and writing bursts can be configured independently. 


Although write can be variable mode or fixed mode in CellularRAM protocol, but all of current devices 
only support fixed latency for writing, even if devices are configured in variable mode, which makes 
reading in variable latency. So for writing bursts, WAIT is used only for row boundary crossing. An 
example is Aptic DDR pSRAM. The WAIT of Aptic DDR pSRAM is very difficult to be used for writing, 
50 reading bursts are configured as WAIT used, but writing bursts are WAIT not used. 


Most devices have configurable WAIT polarity, so it should make sure that SMC has the same WAIT 
polarity configuration as external device. 


DQS Operation 
Two DQS pins are needed in DDR mode. 
For writing, DQS is controlled by SMC and goes low-Z together with CE# goes low. 


For reading, DQS is controlled by device and goes low-Z tCQLZ after the first clock rising. So 
rf t sample stp should be configured to mask the initial high-Z state. 


Burst Control 
SMC support two burst modes — wrap mode and increase mode (or no-wrap mode). 


For wrap mode, burst length can be configured by 2, 4, 8, 16 and 32 
For increase mode, burst length can be configured by 2, 4, 8, 16, 32 and continuous. 


SMC is optimized for increase mode. For wrap mode, SMC just breaks bursts at device burst 
boundary simply. So it's recommended that burst mode is configured by increase mode and burst 
length is configured as continuous. 


It's important that burst mode/length for read can be configured by different parameters with write. 


Row Boundary Crossing 


Row boundary issues occur at many devices. When a burst crosses a row boundary, wait states 
should be asserted to hold transfer for some cycles. 


There are two methods to resolve this issue. One is to use WAIT, and the other is to break burst. SMC 
support both two methods. 


If the second method is used, row length must be configured, and the row length value can be 
achieved from device data sheet. SMC support row length of 64, 128, 256, 512 and 1024. 
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Burst Boundary Crossing 


For Nor Flash, unlike pSRAM, wait time is asserted not only at row boundary, but also at burst 
boundary, to allows time for following accessing. 


So if Nor-Flash is configured as INCR burst read mode, and if WAIT is not used, SMC has to break 
bursts at Nor burst boundary just like row boundary. In order to make SMC do this breaking, SMC 
should be configured to wrap mode, and wrap length is equal to Nor burst length, which is from Nor 
data sheet. SMC support wrap burst length of 2, 4, 8, 16 and 32. 


First Latency Control 


There may be two modes of first latency when external devices are configured in burst mode – fixed 
latency or variable. 


For Nor Flash, only fixed latency mode is used. 
For pSRAM, both modes are supported and can be configured through SMC by software. 


Fixed First Latency in burst mode 


In this mode, first latency is fixed, and WAIT may not be used. But this latency MUST guarantee 
access cycle and refresh cycle even if there isn't refresh collision in this burst, which lead to lower 
efficiency. 


Variable First Latency in burst mode 


In this mode, first latency is variable, and WAIT must be used. When refresh collision occurs, first 
latency is equal to access cycles plus refresh cycles, and otherwise, only access cycles is inserted. 


First Latency for reading and writing 


For all of current devices, reading burst latency can be variable or fixed, which depends on 
configurations. 


Writing burst latency is different. Although write can be variable mode or fixed mode in CellularRAM 
protocol, but all of current devices only support fixed latency for writing, even if devices are configured 
in variable mode, which makes reading in variable latency. 


Turn-Around Time 


Some devices have special requirements for turn-around time, so it's very important to check data 
sheet for these requirements. 


All of current devices only support fixed latency for writing, which leads to more critical time than 
reading when refresh happens at the same time, especially if the two bursts are in different rows. So if 
devices run very fastly, one cycle turn around time may be not enough to do the things — closing last 
row, refreshing, activiing next row, and writing. 


Device Clock Mode — HCLK and HCLK/2 


SMC supports two clock modes. One is external memory clock frequency is equal to HCLK frequency, 
and the other is equal to HCLK/2 frequency. 


Generally, HCLK mode is recommended to be used. 


rf clk mode 

For SDR burst mode, This bit selects external meory clock frequecy. 
0: external memory frequency is equal to HCLK frequency. 

1: external memory frequency is equal to HCLK/2 frequency. 

For DDR burs mode, This bit must be cleared. 


There are two implementation options for internal clock control, HCLK 2x used or not. If HCLK. 2x is 
not used, the duty cycle of HCLK must be 5096, because both rising edge and falling edge are used in 
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PHY. IF HCLK_2x is used, there is no requirement for HCLK duty cycle, but HCLK_2x апа HCLK must 
be balanced. 


For DDR mode, HCLK_2x must be used. 


rf clk 2x enis to open HCLK_2x mode. 

rf clk out 2x en is to enable HCLK 2x to generate output clock. 

rf clk sample 2x en is to enable HCLK 2x to generate sample clock. 
rf clk sample 2x sampe is to select sample clock phase. 


If HCLK 2x is provided from system. rf сік 2x en, rf сік out 2x en and rf сік sample 2x en are 
recommended to be set to prevent from the using of HCLK falling edge. 


PHY Working Clock — HCLK and HCLK 2x 


If only SDR mode is supported, HCLK 2x may be used or not. When used, SMC doesn't have duty 
cycle requirement for HCLK. When not used, HCLK should be 5096 duty cycle since both edges of 
HCLK are used. 


If DDR mode is supported, HCLK 2x must be used and there is no requirement for HCLK duty cycle. 
If HCLK 2x is used, HCLK and HCLK 2x must be balanced. 


Output Clock and Output DQS Control 
SMCLK output can be controlled by several bits. 


rf clk out en 

This bit opens or closes the clock output from SMCLK PAD 
0: SMCLK PAD no clock output 

1: SMCLK PAD output memory clock 


rf clk mode 

For burst mode NOR Flash or pSRAM, This bit selects external meory clock frequecy. 
0: external memory frequency is equal to HCLK frequency. 

1: external memory frequency is equal to HCLK/2 frequency. 


rf clk out 2x en 


Both rf clk 2x en and rf clk out 2x en should be set to enable HCLK 2x to generate output clock if 
HCLK 2x is provided. 


Otherwise, SMC should use the inverter in delay line to generate output clock. 


Summary of above three bits: 

HCLK output mode and HCLK 2x not used: rf clk out en is 1, rf clk mode is 0, rf сік out 2x en is 0. 
HCLK output mode and HCLK 2x used: rf сік out en is 0, rf сік mode is 0, rf сік out 2x en is 1. 
HCLK/2 output mode: rf clk out en is 0, rf clk mode is1 


rf clk out mode 

If rf сік out еп is set, this field indicates output clock modes: 

0: output clock is always on 

1: output clock is closed during asynchronous accesses, and opened during other time. 


2: output clock is opened during synchronous accesses and configurable delay time, and closed 
during other time. 


Spreadtrum Communications, Inc., Confidential and Proprietary 146 of 989 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[ГЄЗ$РВЕАВТВИМ | SC6531E апа SC6531M Device Specification 


3: output clock is closed during asynchronous accesses, and opened during synchronous accesses 
and configurable delay time, and closed during other time. 


If this field is configured as 2 or 3, rf_clk_out_dly is used to select delay cycle number. 


rf clk out dly 


If rf сік out en is set and rf сік out mode is configured as 2 or З, this field indicate clock opening 
delay cycle number from one synchronous burst end: 


0: no delay 

: 1 HCLK cycle delay 
: 2 HCLK cycle delay 
: 3 HCLK cycle delay 
: 4 HCLK cycle delay 
: 5 HCLK cycle delay 
: 6 HCLK cycle delay 
: 7 HCLK cycle delay 


чо о. оо го = 


The delay line of dl clk out 


If output clock is HCLK mode and HCLK 2x is not used, the delay line of dl clk out can be used to 
adjust output clock timing. 


Output DQ and DQM 
For SDR, DQ and DQM output are synchronized with HCLK, and there is no special control for them. 


For DDR, ОО and DQM output must be delayed for DQS sampling. In SMC, РО and DQM аге 
synchronized with the clock delayed from HCLK 2x through a delay line. 


The delay line of dl clk wr 


The delay line delays HCLK 2x to generate a clock to synchronize output DQ and DQM. So the delay 
value of output DQ and DQM сап be adjusted through this delay line. 


Sampling Clock and Input 005 
For SDR, sampling clock is generated internally through delay line and a dummy PAD. 


The delay line of dl сік sample 
The delay line can be used to adjust sample clock phase. 


The dummy PAD for sampling 


The dummy PAD is used to compensate the SMCLK PAD output delay and SMD/SMWAIT PAD input 
delay. 


For DDR, sampling clock is from DQS input through four delay lines. 


The delay lines of dl. сік dqsOp, dl сік dqsOn, dl clk аав1р апаа! сік dqsin 
The delay line of d! clk dqsOp is used to adjust rising edge of 0050. 
The delay line of dl сік dqsOn is used to adjust falling edge of DQSO. 
The delay line of d! сік dqstp is used to adjust rising edge of 0051. 
The delay line of d! сік dqsin is used to adjust falling edge of DQS1. 


DLL and Delay Line Compensation 
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When pSRAM runs at more than 104MHz, DLL should be considered used to compensate delay line 
automatically. 


In manual mode, delay lines are configured by a fixed number, and this number only indicates the 
delay step, not the delay time. Unfortunately, the delay time of each step changes in a large range 
under different conditions, such as process, temperature, supply voltage, etc. So when pSRAM runs at 
low speed, there still is a data window valid under all conditions. But if pSRAM runs at higher speed, 
SMC cannot find this kind of common window. 


In DLL mode, the step of delay line is compensated dynamically by DLL, which guarantees delay line 
has a fixed delay time. 


DLL is made of a master delay line, a phase detector, a DLL state machine and a delay line 
compensating engine. The delay line in DLL has the same design as other delay lines, which makes 
each step from all delay lines the same delay value. The HCLK_2x passes the master delay line, and 
the DLL state machine controls that the master delay line always delays by one HCLK_2x cycle. DLL 
can get the step number of master delay line, which indicates the one HCLK_2x cycle time, and then 
DLL can get the exact delay time of each step. Compensating engine uses this delay time to count the 
delay steps for all other slave delay lines to meet the required delay time, which is configurable for 
each delay line. 


DLL initialize and re-configure 
DLL must be cleared whenever DLL is initialized or re-configured. 


DLL restart after sleep and wakeup 


SMC provides an automatic engine to complete this restarting process, and this hardware process 
doesn’t need taken care of by software. Software may not use this hardware engine, and software can 
initialize DLL again to achieve the same result. 


Timing Descriptions 
ADP/ADM/AADM Asynchronous Single Read 
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Figure 5-41 ADP asynchronous single read timing diagram 


ADM: 
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Figure 5-43 AADM asynchronous single read timing diagram 


Table 5.5-2 Asynchronous single read timing parameters 


Parameter 


Description 


tRC 


tRC indicates CE# low pulse, 1~31 cycles. 
rf_t_first_r is used to configure tRC 


tAVP 


tAVP indicates ADV# low pulse, 1~3 cycles. 
rf t adv маї ris used to configure tAVP 


tAVS 


tAVS indicates address valid to ADV# high, or CE# low to ADV# high, 0-1 
cycles. 

If rf t adv mode r is 0, tAVS is equal їо (rf t adv stp г + rf t adv маї г). 
In normal conditions, rf t adv stp ris configured to 0, so tAVS is the same 
as tAVP. 


tAVH 


tAVH indicates ADV# high to address invalid, or ADV# high to CE# high, 1-2 
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cycles 
For ADP, address is kept until CE# goes high, so it’s big enough for all 
devices. 


For ADM and AADM, tAVH is equal to (rf t adswt r- rf t adv stp r- 
rf t adv маї г), which is 1 or 2 cycles. 


tAA tAA indicates СЕ# low to data valid, or accessing time, referred to memory 
data sheet. 


This parameter is used by SMC to generate rf t first г, and rf t first г іѕ 
equal to (tAA + tPCB + tCHIP). tPCB is PCB delay time, about 0.2ns. And 
tCHIP is on-chip delay, about 10ns. 


rf t first r can be 1-31 cycles. 
tAA must be less than 150ns. 


tOS tOS indicates СЕЗ low to OE#, 1-7 cycles. 
rf t oe stp ris used to configure 105. 


tOE tOE indicates OE# low to data valid, referred to memory data sheet.. 
rf t first r should guarantee not only tAA, but also tOE. 
tOE must be less than 150ns. 


tSWT tSWT indicates Address/Data switching point, 1-3 cycles. 
rf t adswt ris used to configure tSWT. 
tHZ tHZ indicates СЕ# to data high-Z, referred to memory data sheet.. 


rf t rw should guarantee bus confliction doesn't occur. 
rf t rw can be 1-7 cycles. 
tHZ must be less than 35ns. 


ADP/ADM/AADM Asynchronous Single Write 
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Figure 5-44 ADP asynchronous single write timing diagram 


ADM: 
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Figure 5-45 ADM asynchronous single write timing diagram 
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Figure 5-46 AADM asynchronous single write timing diagram 


Table 5.5-3 Asynchronous single write timing parameters 


Parameter | Description 


tCW tCW indicates CE# low pulse, 1~31 cycles 
rf t first w is used to configure tCW. 

tAVP tAVP indicates ADV# low pulse, 1-3 cycles. 
rf t adv маї м is used to configure tAVP 

tAVS 5 indicates address valid to ADV# high, ог CE# low to ADV# high, 0-1 
cycles. 


If rf t adv mode wis 0, tAVS is equal to (rf_t_adv_stp_w + 
rf t adv wdt м). In normal conditions, rf t adv stp w is configured to 0, so 
tAVS is the same as tAVP. 


tAVH tAVH indicates ADV# high to address invalid, or ADV# high to CE# high, 1-2 
cycles 
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For ADP, address is kept until CE# goes high, so it’s big enough for all 
devices. 


For ADM and AADM, tAVH is equal to (rf_t_adswt_w - rf_t_adv_stp_w - 
rf_t_adv_wdt_w), which is 1 or 2 cycles. 


tWS 


tWS indicates CE# low to WE#, 1~7 cycles. 
rf t we stp w is used to configure tWS. 


tWP 


tWP indicates WE# low pulse, 1-15 cycles. 
rf t we wdt w is used to configure tWP. 


tWPH 


tWPH indicates WE# high pulse, 1-15 cycles. 


This parameter should be guaranteed from (rf t first w + turn around time — 
rf t we stp м-гі t we wdt м). 


tDS 


tDS indicates data valid to WEZ high, 1-15 cycles. 


This parameter should be guaranteed from (rf t we stp м + rf t we маї м 
- rf t adswt м), and rf t adswt w is 0 for ADP. 


tDH 


{ОН indicates WE# high to data invalid, 1-15 cycles. 


This parameter should be guaranteed from (rf t first w + turn around time — 
rf t we stp м-гі t we ма м). 


tSWT 


tSWT indicates Address/Data switching point, 1-3 cycles. 
rf t adswt w is used to configure tSWT. 


ADP Asynchronous Page Read 
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Figure 5-47 ADP asynchronous page read timing diagram 


Table 5.5-4 Asynchronous page read timing parameters 


Parameter | Description 
tRC tRC indicates first data accessing time, 1~31 cycles. 
rf_t_first_r is used to configure tRC 
tPC tPC indicates next data accessing time, 1~15 cycles. 
rf t next r is used to configure {РС 
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tAA tAA indicates CE# low to first data valid, or first data accessing time, referred 
to memory data sheet. 


This parameter is used by SMC to generate rf t first г, and rf t first ris 
equal to (ТАДА + 1РСВ + tCHIP). tPCB is PCB delay time, about 0.2ns. And 
tCHIP is on-chip delay, about 10ns. 

rf t first г can be 1-31 cycles. 

tAA must be less than 150ns. 


tAPA {АРА indicates address changing to next data valid, or next data accessing 
time, referred to memory data sheet. 


This parameter is used by SMC to generate rf t next r, and rf t next r is 
equal to (АРА + tPCB + tCHIP). tPCB is PCB delay time, about 0.2ns. And 
tCHIP is on-chip delay, about 10ns. 

rf t next г can be 1-15 cycles. 

tAPA must be less than 65ns. 


tOE tOE indicates OE# low to data valid, referred to memory data sheet.. 
rf t first r should guarantee not only tAA, but also tOE. 
tOE must be less than 150ns. 


tHZ tHZ indicates СЕ# to data high-Z, referred to memory data sheet.. 
rf t rw should guarantee bus confliction doesn't occur. 

rf t rw can be 1-7 cycles. 

tHZ must be less than 35ns. 


ADP/ADM/AADM Synchronous Burst Read - SDR 
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Figure 5-48 ADP synchronous SDR burst read timing diagram 
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Figure 5-49 ADM synchronous SDR burst read timing diagram 
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Figure 5-50 AADM SONUS SDR burst read timing diagram 
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Table 5.5-5 Synchronous burst read (SDR) timing parameters 


Parameter | Description 

tSP tSP indicates setup time to CLK rising edge. 
tSP » (half cycle - 1ns). This parameter is guaranteed by SMC. 

tHD tHD indicates hold time to CLK rising edge. 
tHD » (half cycle - 1ns). This parameter is guaranteed by SMC. 

tABA tABA indicates CE£ low to first data valid. 
This parameter should be guaranteed by first latency configuration on 
memory device. If WAIT isn't used by SMC, first latency configuration on 
memory device should be used to generate rf t first r, which is first latency 
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value plus two. 


tBOE tBOE indicates OE# low to data valid. 
rf_t_first_r should guarantee not only tABA, but also tBOE. 
tOS tOS indicates CE# low to OE#, 1-7 cycles. 
rf t oe stp ris used to configure 105. 
tACLK tACLK indicates CLK rising to data valid, referred to memory data sheet. 


This parameter is used by timing counting on SMC PHY sampling circuit. 
tACLK must be less than (1 cycle - 1ns). 


tKHTL tKHTL indicates CLK rising to WAIT de-asserted, referred to memory data 
sheet. 


This parameter is used by timing counting on SMC PHY sampling circuit. 
tKHTL must be less than (1 cycle - 1ns). 


tKOH tKOH indicates CLK rising to data invalid, referred to memory data sheet. 
This parameter is used by timing counting on SMC PHY sampling circuit. 
tKOH must be more than 1ns. 


tCEW tCEW indicates CE£ low to WAIT asserted, referred to memory data sheet. 


This time should be masked during WAIT sampling. rf t sample stp is used 
to generate mask signal. 


rf t sample stp can be 1-7 cycles. 
tCEW must be less than 35ns. 


tSWT tSWT indicates Address/Data switching point, 1~3 cycles. 
rf t adswt ris used to configure tSWT. 
tHZ tHZ indicates СЕ# to data/WAIT high-Z, referred to memory data sheet.. 


rf t rw should guarantee bus confliction doesn't occur. 
rf t rw can be 1-7 cycles. 
tHZ must be less than 35ns. 


ADP/ADM/AADM Synchronous Burst Write - SDR 


ADP: 
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Figure 5-51 ADP synchronous SDR burst write timing diagram 


ADM: 


а? 


вмак/77Х i \ i \ \ \ р N р \ i \ \ 


ее | | | 
ЕМА[22:16] Addr[22:16] 
іне но- — 
ЕМСЕМ \ f | 
SP—L-AHD-»| | 
EMADVN 
EMOEN 
SP—L-HD-»| 
EMWEN 
SP | : : HD-»| : 
EMLBN : : : / ; 
SP | ' | +HD-| 
EMUBN | / | 
SP | HD. : | Н i i 
SWT: : | |! 5Р—-41Н0–и) | 
ЕМО Addr[15:0] Data Data Data Data 
СЕМ tKHTL> 
EMWAIT | 


Figure 5-52 ADM synchronous SDR burst write timing diagram 
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Figure 5-53 AADM synchronous SDR burst write timing diagram 


Table 5.5-6 Synchronous burst write (SDR) timing parameters 


Parameter | Description 


tSP tSP indicates setup time to CLK rising edge. 
tSP > (half cycle - 1ns). This parameter is guaranteed by SMC. 

tHD tHD indicates hold time to CLK rising edge. 
tHD > (half cycle - 1ns). This parameter is guaranteed by SMC. 

tKHTL 4. indicates CLK rising to WAIT de-asserted, referred to memory data 
sheet. 


This parameter is used by timing counting on SMC PHY sampling circuit. 
tKHTL must be less than (1 cycle - 115). 


tCEW tCEW indicates CE# low to WAIT asserted, referred to memory data sheet. 


This time should be masked during WAIT sampling. rf t sample stp is used 
to generate mask signal. 


rf t sample stp can be 1^7 cycles. 
tCEW must be less than 35ns. 


tSWT tSWT indicates Address/Data switching point, 1~3 cycles. 
rf_t_adswt_w is used to configure tSWT. 


ADP/ADM/AADM Synchronous Burst Read - DDR 
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Figure 5-54 ADP synchronous DDR burst read timing diagram 
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Figure 5-56 AADM synchronous DDR burst read timing diagram 
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Table 5.5-7 Synchronous burst read (DDR) timing parameters 


Parameter | Description 

tSP tSP indicates setup time to CLK rising edge. 
tSP » (half cycle - 1ns). This parameter is guaranteed by SMC. 

tHD tHD indicates hold time to CLK rising edge. 
tHD » (half cycle - 1ns). This parameter is guaranteed by SMC. 

tCSP tCSP indicate tSP of CE. 
This parameter is separated because normally this parameter is more difficult 
to meet than tSP. 
tCSP > (half cycle - 1ns). This parameter is guaranteed by SMC. 

tCHD {СНБ indicate tHD of CE#. 
This parameter is separated because normally this parameter is more difficult 
to meet than tHD. 
tCHD > (half cycle - 1ns). This parameter is guaranteed by SMC. 

tKHTL tKHTL indicates CLK rising to WAIT de-asserted, referred to memory data 
sheet. 
This parameter is used by timing counting on SMC PHY sampling circuit. 
tKHTL must be less than (1 cycle - 115). 

tCEW tCEW indicates CE# low to WAIT asserted, referred to memory data sheet. 
This time should be masked during WAIT sampling. rf_t_sample_stp is used 
to generate mask signal. 
rf t sample stp сап бе 1-7 cycles. 
tCEW must be less than 35ns. 

tCQLZ tCQLZ indicates first clock rising edge to DQS low-Z during reading, referred 
to memory data sheet. 
This time should be masked. rf t sample stp is also used to generate mask 
signal. 
rf t sample stp can be 1-7 cycles. 
tCQLZ must be less than 35ns. 

tDQSCK tDQSCK indicates clock rising edge to DQS rising edge, referred to memory 
data sheet. 
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tDQSCK must be less than 1 cycle. 


This parameter changes during a large range normally, so for sampling FIFO 
during PHY, DDR device needs more delay cycles between data sampling to 
data output than SDR device, and DDR sampling FIFO has three entries 
when SDR has two entries. That is reason why only DQS can be used as 
sampling clock instead of internal sampling clock like SDR. 


For 200MHz, tDQSQ must be less than 0.6ns 
For 166MHz, tDQSQ must be less than 0.7ns 
For 133MHz, tDQSQ must be less than 0.8ns 
For 100MHz, tDQSQ must be less than 1.0ns 


tDQSQ tDQSQ indicates DQS edge to data valid, referred to memory data sheet. 


tQH is equal to (half cycle - tQHS). 

For 200MHz, tQHS must be less than 0.7ns 
For 166MHz, tQHS must be less than 0.8ns 
For 133MHz, tQHS must be less than 0.9ns 
For 100MHz, tQHS must be less than 1.1ns 


tQH {ОН indicates 005 edge to data invalid, referred to memory data sheet. 


Data valid window is (ОН — 10050) 


ADP/ADM/AADM Synchronous Burst Write - DDR 
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Figure 5-57 ADP synchronous DDR burst write timing diagram 
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Figure 5-58 ADM synchronous DDR burst write timing diagram 


AADM: 
= 2. saq i l e И E —, 
i Н : 
ЕМСІК 
Н i Н Н i 
EMCLKN ,- / 3 / 3 / 3 / 3 / 3 / \ 
есе. Н Н Н Н Н LicHD-| 
EMCEN — X | ' ' | ! 
SP- 
EMADVN 
SP 
EMOEN 
ЕМШЕН a | | : | ! ! 
| | 


tos 


i 1DH i i i 
EMD Addr [Мах16] У Addr 16:0] г» CO, 2 C С, 5 a, ғр 
EMDQS | RENE NI ' | | 


Table 5.5-8 Synchronous burst write (DDR) timing parameters 


Parameter | Description 


tSP tSP indicates setup time to CLK rising edge. 

tSP > (half cycle - 1ns). This parameter is guaranteed by SMC. 
tHD tHD indicates hold time to CLK rising edge. 

tHD > (half cycle - 1ns). This parameter is guaranteed by SMC. 
tCSP tCSP indicate tSP of CE. 


This parameter is separated because normally this parameter is more difficult 
to meet than tSP. 


tCSP > (half cycle - 1ns). This parameter is guaranteed by SMC. 


tCHD tCHD indicate tHD of CE. 


This parameter is separated because normally this parameter is more difficult 
to meet than tHD. 
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tCHD > (half cycle - 1ns). This parameter is guaranteed by SMC. 


tKHTL 


tKHTL indicates CLK rising to WAIT de-asserted, referred to memory data 
sheet. 


This parameter is used by timing counting on SMC PHY sampling circuit. 
tKHTL must be less than (1 cycle - 1ns). 


tCEW 


tCEW indicates CE£ low to WAIT asserted, referred to memory data sheet. 


This time should be masked during WAIT sampling. rf t sample stp is used 
to generate mask signal. 


rf t sample stp can be 1-7 cycles. 
tCEW must be less than 35ns. 


tDS 


tDS indicates DQ and DQM valid to DQS edge. 
For 200MHz, tDS > 0.8ns 
Рог 166MHz, tDS > 0.9ns 
For 133MHz, tDS > 1.0ns 
Рог 100МН2, {0$ > 1.2ns 


tDH 


tDH indicates DQS edge to DQ and DQM invalid. 
For 200MHz, tDH > 0.8ns 
For 166MHz, tDH > 0.9ns 
For 133MHz, tDH > 1.0ns 
For 100MHz, tDH > 1.2ns 


Control Registers 
Memory map 


ARM base address: 


0x2000_0000 


Address 
[umo [Rewé «| 7 
[ww [mew | 


ow [мее — | — 
owe frea | — 


0x1028 SMC DL2 SMC delay line register 2 — clk wr 
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Register Descriptions 


SMC CFGO 


Description: SMC general control register 
This register is SMC general control register, shared by all external memories. 
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m 
сік | clk 
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od 
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m 
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Reserve 
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rf_clk_ou 
t_mode 


rf cs po 
sition 


Field Name Type Reset Description 
Value 


Reserved [31] 


RO 


Reserved 


rf t ww [30:28] 


RW 


3'h3 


rf t ww 

Write to write turn around time 
0: no turn around 

1: 1 HCLK cycle 

2: 2 HCLK cycle 


7: 7 HCLK cycle 


Reserved [27] 


RO 


Reserved 


rf t wr [26:24] 


RW 


3'h3 


rf twr 

Write to read turn around time 
0: no turn around 

1: 1 HCLK cycle 

2: 2 HCLK cycle 


7: 7 HCLK cycle 


Reserved [23] 


RO 


Reserved 


rf t rw [22:20] 


RW 


3'h3 


rf t rw 

Read to write turn around time 
0: no turn around 

1: 1 HCLK cycle 

2: 2 HCLK cycle 


7: 7 HCLK cycle 


Reserved [19] 


RO 


Reserved 


rf t rr [18:16] 


RW 


3'h3 


rf trr 

Read to read turn around time 
0: no turn around 

1: 1 HCLK cycle 

2: 2 HCLK cycle 


7: 7 HCLK cycle 
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Field Name Type Reset Description 
Value 


rf sample auto rst e | [15] 1'bO rf sample auto rst en 

М Sample FIFO pointer automatically reset during IDLE 
0: disable automatically reset 
1: enable automatically reset 


For SDR, this function should be used only during 
debug. 


For DDR, this bit MUST be set. 


rf clk sample sel [14] RW 1’b0 rf-clk_sample_sel 
Sample clock source select. 
0: loop through a dummy PAD 
1: NOT loop through PAD 


rf clk out dly [13:11] | RW 3'hO rf clk out dly 


If rf сік out en or rf сік out 2x en is set and 

rf clk out mode is configured as 2 or 3, this field 
indicate clock opening delay cycle number from one 
synchronous burst end: 


: no delay 

: 1 HCLK cycle delay 
: 2 HCLK cycle delay 
3 HCLK cycle delay 
4 HCLK cycle delay 
5 HCLK cycle delay 
6 HCLK cycle delay 
: 7 HCLK cycle delay 


f data src mode 
If related rf data sel of operating CS is set: 
0: SMA[15:0] output address during burst interval 


1: SMA[15:0] output from high-Z to address one 
cycle delay 


2: SMA[15:0] is high-Z during burst interval 


rf sample rst [8] RW PbO rf sample rst 
Sample FIFO pointer reset. 
Active high. 


rf сік out mode [7:6] RW 270 rf_clk_out_mode 
If rf_clk_out_en or rf_clk_out_2x_en is set, this field 
indicate output clock modes: 
0: output clock is always on 
1: output clock is closed during asynchronous 
accesses, and opened during other time. 
2: output clock is opened during synchronous 
accesses and configurable delay time, and closed 
during other time. 
3: output clock is closed during asynchronous 
accesses, and opened during synchronous accesses 
and configurable delay time, and closed during other 
time. 
If this field is configured as 2 or 3, rf clk out dly is 


"E Se О № сего 


rf_data_src_mode [10:9] RW 270 


= 
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Field Name Bit Type Reset Description 
Value 


used to select delay cycle number. 


rf_clk_out_en | rf clk out en 
If HCLK 2x isn't used: 
0: SMCLK PAD no clock output 
1: SMCLK PAD output memory clock 


rf сік mode 1 rf сік mode 
0: HCLK 
1: HCLK/2 


Reserved | Reserved 


rf cs position : : rf cs position 
0: CS[1:0] mapping to HADDR[27:26] 
1: CS[1:0] mapping to HADDR[26:25] 
2: CS[1:0] mapping to HADDR[25:24] 
3: CS[1:0] mapping to HADDR[24:23] 


SMC CFG1 


Description: SMC general control register 
This register is SMC general control register, shared by all external memories. 


m [s Ts os [as [er Tos [os [а [o Te Ја [и ss [в ПРЕ 


Type 
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rf ddr м 
Name | Reserved data dly 
e 


Type R R В В 


„ке ЕЕЕ: э: 


Field Мате Bit Type Reset Description 
Value 
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Field Name Type Reset Description 
Value 


Reserved 


[31:7] 


RO 


Reserved 


rf_ddr_wdata_mode 


[6] 


RW 


тро 


rf_ddr_wdata_mode 

This field is to control the internal behavior for DDR 
write burst. 

0: mode 0. If this bit is 0, WAIT for write can be used 
or not used, and rf_ddr_wdata_dly should be 1. 

1: mode 1. If this bit is 1, WAIT for write must not be 
used, and rf_ddr_wdata_dly should be 2. 

It's important that there are different configurations 
on rf t first w for the same latency between different 
value of this bit. 


rf ddr wdata dly 


[5:4] 


RW 


2711 


rf ddr wdata dly 


This field is to control the behavior at the end of DDR 
write burst. 


This filed should be 1, if rf ddr wdata mode is 0. 
This filed should be 2, if rf ddr wdata mode is 1. 


There is a debug mode that this field is 0 and 
rf ddr wdata mode is O. 


rf clk sample 2x ph 
ase 


[3] 


RW 


тро 


rf сік sample 2x phase 


If rf сік sample 2x en is set, this bit is used to 
select phase when 1X sample clock is generated by 
2X HCLK 2x. 


rf clk sample 2x en 


[2] 


RW 


тро 


rf сік sample 2x еп 

If rf cik 2х en is set, this bit is to enable HCLK 2x 
using to generate sample clock. 

0: HCLK used to generate sample clock 

1: HCLK 2x used to generate sample clock 

rf clk 2x en MUST be set before setting 

rf clk sample 2x en. 

For DDR, this bit is to control WAIT sampling, and is 
recommended to be set. 


For SDR, this bit is to control Data and WAIT 
sampling, and is recommended to be set if HCLK 2x 
is provided. 


rf clk out 2x en 


[1] 


RW 


тро 


rf clk out 2x en 

If rf сік 2x en is set, this bit is to enable HCLK 2x 
using to generate output clock. 

0: HCLK used to generate output clock 

1: HCLK 2x used to generate output clock 

rf clk 2x en MUST be set before setting 

rf clk out 2x en. 

For DDR, this be MUST be set. 


For SDR, it's recommended to set this bit if HCLK 2х 
is provided. 


rf clk 2x en 


[0] 


RW 


тро 


rf clk 2x en 
This bit is used to enable HCLK 2x using in SMC 


0: HCLK 2x not used, HCLK MUST be 50% duty 
cycle 
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Field Name Bit Type Reset Description 
Value 


1: HCLK 2x used, and no duty cycle requirement for 


HCLK 
For DDR, this be MUST be set. 


SMC CFG2 


Description: SMC general control register 
This register is SMC general control register, shared by all external memories. 


0x1008 SMC general control register 2 (Reset 0x10000000) SMC CFG2 


кс тв = 


rfsts dil cnt rf dll phase in 


везе јо о о jo о о о о о оо о |o 1 |o | 
m — 


- rf dll cpst thr S | cps 2 rf dil. init 


Type 


id 


rfsts dll locked [31] 1’b0 rf dll locked 
DLL locked indicator 
Reserved [30] RO 0 Reserved 
rfsts dll phase2 [29] RO 1’b0 rf dll phase2 
DLL phase detector 
rfsts dll рһаве1 [28] RO 1’b0 rf_dll_phase1 
DLL phase detector 
rfsts_dll_error [27] RO 1’b0 rfsts_dll_error 
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Field Name Bit Type Reset Description 
Value 


DLL error indicator 


rfsts dll cnt [26:20] 


rfsts dll cnt 
DLL counter status 


rf dil search mode [19] 


rf dil search. mode 
DLL search stage mode control 
It's recommended to configure to 0. 


rf dll phase interval | [18:16] 


rf dll phase interval 
DLL phase detector interval step number 
It’s usually configured to 1 or 2. 


rf dll cpst thr [15:12] 


rf dll cpst thr 

This filed is to prevent compensating engine from 
changing too frequently. A threshold can be 
configured to the engine, and only if DLL counter 
changes more than threshold, the engine is trigged. 


rf dll cpst start 


rf dll cpst start 
This bit is used to force to start one compensation. 
This bit is only for debug. 


rf dll cpst en 


rf dll cpst en 
This bit is to enable the function of compensating 


Delay Line automatically by DLL. 


This bit is just to enable the whole compensating 
engine, not for each delay line. There are other 
independent enable bits for each delay line. If any 
delay line is configured as automatically 
compensating, this bit MUST be set, and also DLL 
MUST be open. 


rf dil auto cir en 


rf dil auto сіг en 


This bit is to enable the function of resetting DLL 
automatically during system sleep 


rf dil cir 


rf dil cir 
DLL clear bit 
set this bit to reset DLL 


rf dll en 


rf dll en 
DLL enable bit 


This bit is just to enable DLL engine, which doesn't 
have any effect on controller. If any delay line shall 
be compensated automatically by DLL, 

rf dll cpst en should be set to start compensating 
engine. 


rf dll init 


rf dil init 
DLL counter initial value 


SMC STSO 


Description: SMC status 
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This register indicates SMC status. 


0x101C SMC general status register 0 (Reset 0x10000000) SMC STSO 


= == ==. 


Reserved 


| Туре | 


ба 
cor (UAM ИН А А A ша мс” 
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Reserve | rfsts_sm 
с ЕШ 


| Туре | LEN БЛОГ 
ЕНЕ > Іс 


Field Name Type Reset Description 
Value 


Reserved [31:17] Reserved 


rfsts_cpst_st [16] 
rfsts dll st [15:12] 
Reserved [11:10] 
rfsts smem st [9:8] 
Reserved [7:5] 
rfsts wbuf32 wait [4] 
rfsts wbuf16 wait [3] 
rfsts rbuf term [2] 


For debug 


For debug 


Reserved 


For debug 


Reserved 


For debug 


For debug 


For debug 


rífsts rbuf wait [1] For debug 


ооо O| ON оо ооо 


rfsts rbuf active [0] For debug 


SMC DLx 


Description: SMC delay line control register 
This register is SMC delay line control register, shared by all external memories. 
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SMC delay line гедо — clk out (Reset 0x10000000) 
SMC delay line гед1 – clk_sample (Reset 


0x1020 0x10000000) SMC_DLO 
0х1024 SMC delay line reg2 —clk_wr (Reset 0x10000000) SMC DL1 


0x1028 SMC delay line reg3 — clk_dqsOp (Reset SMC DL2 


0x102C 003 SMC_DL3 
0х1030 SMC delay line reg4 - clk_dqsOn (Reset SMC_DL4 


0x10000000) ӨС DE 
ones SMC delay line reg5 – clk_dqs1p (Reset epee 
0x1038 0x10000000) SMC_DL6 


SMC delay line reg6 – clk_dqsin (Reset 
0x10000000) 


Re 


rfsts dix dly cnt Reserved 


ROR 
пез: [о |o |o fo |o о [o о [o [o |o |o |o |o |o |o | 
Ex —— СОИ СОТНЕ 


dum | к 


Ш 


Reserved [31] Reserved 
rfsts dix dly cnt [30:24] RO 7'hO rfsts dix dly cnt 
This filed indicates the current delay line step. 
Reserved [23:9] RO 0 Reserved 
rf dix diy cpst en [8] RW 150 rf_dlx_dly_cpst_en 


This bit is to enable automatically compensating 
delay line by DLL. 


rf dll cpst en MUST be set before this bit is set. 


rf dix diy inv [7] RW 160 rf dix diy inv 
This bit is to enable an inverter in delay line. 
rf dix diy sel [6:0] RW 7T'hO rf dix ау sel 


If rf dix diy cpst en is cleared, this filed is to control 
delay line step directly. 


If rf dix diy cpst en is set, this filed indicates the 
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Field Name Bit Type Reset Description 
Value 


percentage of one HCLK 2x cycle time that delay 
line should be delayed. The function is: 


rf dix ау sel = (delay time) * 128 / (HCLK 2x cycle 
time) 


SMC CFGO0 CSx 


Description: SMC CSx control register 
This register is used to configure general information for external memory CSx. 
Each CS has an independent registers. 


0x1040 SMC CS0 control register 0 (Reset 0x10904FF0) SMC CFGO С50 
0x1050 SMC CS1 control register 0 (Reset 0x10904FF0) SMC CFGO CS1 
0x1060 SMC CS2 control register 0 (Reset 0x10904FFO) SMC CFGO0 CS2 
0x1070 SMC CS3 control register 0 (Reset 0x10904FFO) SMC CFGO CS3 


зна арат чк НЕЙ 


rf row length 


Мн 
m pepe foe [ot fo Jo de sis | | de poi 


a и 
= o 


ме e 


Field Мате Туре Везе! Description 
Value 


rf_t_data_out_sel_hld | [31] 1'bO rf t data out sel hld 


For DDR write burst, this bit indicates the data 
switching time between normal clock and delayed 
clock at the end of the burst 
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Field Name Bit Type Reset Description 
Value 


0: switching at the same time with CE# going high 
1: switching one cycle delayed after СЕ# going high 


rf t ublb sel hid | rf t ublb sel hid 


For DDR write burst, this bit indicates the UB#/LB# 
switching time between normal clock and delayed 
clock at the end of the burst 


0: switching at the same time with CE# going high 
1:switching one cycle delayed after СЕ# going high 


rf t ublb end mode | rf t ublb end mode 


For DDR write burst, this bit indicates the UB#/LB# 
last cycle status at the end of the burst. 


0: DON'T CARE 
1: force to high 


rf t ublb str mode ' rf t ublb str mode 


For ADMUX DDR, this bit indicates the UB#/LB# 
status during address output at the first cycle. 


0: DON'T CARE 

1: force to low 
rf ddr en ү rf ddr еп 

DDR enable bit. 


If this bit is set, SMC MUST be configured in 
synchronous burst mode. 


rf aadmux аааг swt 1 rf aadmux addr swt 
This bit indicates the sequence of address output. 
0: address[Max:16] output firstly, then address[15:0] 
1: address[15:0] output firstly, then address[Max:1 6] 


rf_aadmux_en | | аайтих en 
AADMUX enable bit. 
If this bit is set, rf admux en MUST also be set. 


rf data src sel { rf_data_src_sel 
0: related data ports are connected with SMD[15:0] 
1: related data ports are connected with SMA[15:0] 


Note, if this bit is set, SMC only supports 
asynchronous ADP device on this CS. 


rf admux en | rf admux en 
0: ADP 
1: ADM 
Note, this bit is only used for CS1-CS4; For С50, this 
bit is READ-Only, and the ADP/ADM select is 
strapping input from PAD. 
rf row length [22:20] ; rf row length 
Row length: 
0: 64 16-bit 
1: 128 16-bit 
2: 256 16-bit 
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Field Name Bit Type Reset Description 
Value 


: 512 16-bit 

: 1024 16-bit 
: reserved 

: reserved 

: reserved 


row detect en w 
Burst write row boundary detect enable. 


If set, when a row boundary is detected, current 
device burst is terminated, and a new device burst is 
issued. 


If rf wait en м is cleared, rf row detect en wis 
recommended to set. 


rf row detect en r rf row detect en r 
Burst read row boundary detect enable. 


If set, when a row boundary is detected, current 
device burst is terminated, and a new device burst is 
issued. 


If rf wait en r is cleared, rf row detect en r is 
recommended to set. 


rf cre en rf cre en 
0: normal access 
1: configuration register access 


rf cre mode rf cre mode 
0: auto-controlled CRE 

1: force-controlled CRE 

rf cre pol rf cre pol 
0: active-HIGH 

1: active-LOW 


rf wait pol rf wait pol 
0: active low 
1: active high 


rf wait en w RW 160 rf wait en w 
Burst Write WAIT enable 
rf wait en r 150 rf wait еп г 
Burst read WAIT enable 


rf_burst_mode_w [11] RW 1’b1 rf_burst_mode_w 
Burst write mode: 
0: wrap 
1: increase 

rf burst length w [10:8] RW 3'h7 rf burst length м 
Burst write length: 
0: reserved 
1: 4 16-bit 
2: 8 16-bit 
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Field Name Bit Type Reset Description 
Value 


3: 16 16-bit 

4: 32 16-bit 

5: reserved 

6: reserved 

7: continuous 
rf_burst_mode_r rf_burst_mode_r 

Burst read mode: 

0: wrap 

1: increase 

3'h7 


rf burst length r [6:4] 


rf burst length r 
Burst read length: 
: reserved 

: 4 16-bit 

: 8 16-bit 

: 16 16-bit 

: 92 16-bit 

: reserved 

: reserved 

: continuous 


rf mode м [3:2] RW 270 rf_mode_w 

2'b00: asynchronous single-mode write 
201: reserved 

210: synchronous single-mode write 
2’b11: synchronous burst-mode write 
rf_mode_r rf mode r 


2'b00: asynchronous single-mode read 
SMC CFG1 CSx 


ао лљоћ о 


201: asynchronous page-mode read 
210: synchronous single-mode read 
2'b11: synchronous burst-mode read 


Description: SMC CSx control register 
This register is used to configure general information for external memory CSx. 
Each CS has an independent registers. 


0x1044 SMC CSO control register 1 (Reset 0x0153FFFF) SMC CFG1 CSO 
0x1054 SMC CS1 control register 1 (Reset 0x0153FFFF) SMC CFG1 CS1 
0x1064 SMC С52 control register 1 (Reset 0x0153FFFF) SMC CFG1 CS2 


0x1074 SMC CS3 control register 1 (Reset 0x0153FFFF) SMC CFG1 CS3 
[Bt s: [30 |29 |28 |27 |26 |25 |24 [23 |22 |21 |20 |19 [18 |17 |16 | 
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rf t wait | rf t wait 
m 


[Reset | DIIS. |" Tue 
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Т 


ү |н |н о м __ 
| Reset [ШШЕН ЫЕ ЕВ 085108 Е С ЕЯ ЕЕ IRI | 


Field Name Type Reset Description 
Value 


rf t first w [4] [31] 1'р0 rf t first w [4] 
For write operation: 
First data delay — bit 4 
rf t first г [4] [30] RW 1750 rf t first r [4] 
For read operation: 
First data delay — bit 4 


rf t sample phase w | [29] RW 160 rf t sample phase м 
For write operation: 
In HCLK/2 mode, it's used to select sample phase. 
In HCLK mode, it's not used. 


rf t sample phase r | [28] RW 1’b0 rf t sample phase г 
For read operation: 
In HCLK/2 mode, it's used to select sample phase. 
In HCLK mode, it's not used. 
rf t wait dly w [27:26] RW 2710 rf t wait dly м 
For write operation: 
It's the delay cycle between input WAIT and output 
data 
rf t wait dly r [25:24] RW 2'h1 rf t wait dly r 
For read operation: 
It's the delay cycle between input WAIT and input 
data 
rf t sample dly w [23:22] RW 2'h1 rf t sample dly м 
For write operation: 
It's the delay cycle of input WAIT sample logic 
rf t sample ау г [21:20] RW 2'h1 rf t sample ау г 
For read operation: 
It's the delay cycle of input data and WAIT sample 
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Field Name Bit Type Reset Description 
Value 


logic 


rf t sample stp [19:16] у rf t sample stp 
Input data and WAIT sample setup time. It's the 
delay cycle from CE# active to sample start. 
For SDR, it's used to mask WAIT high-Z state. 


For DDR, it’s used to mask WAIT and DQS high-Z 
state. 


rf t next м [15:12] ! rf t next м 
For write operation: 
Next data delay 
rf t first w [3:0] Е ! rf t first w [3:0] 
For write operation: 
First data delay — bit 0-3 
rf t next r 5 , rf_t_next_r 
For read operation: 
Next data delay 
rf t first r [3:0] | | rf t first r [3:0] 
For read operation: 
First data delay — bit 0-3 


SMC CFG2 CSx 


Description: SMC CSx control register 
This register is used to configure general information for external memory CSx. 
Each CS has an independent registers. 


0x1048 SMC CSO control register 2 (Reset 0x10A0744F) SMC CFG2 С50 
0x1058 SMC CS1 control register 2 (Reset 0x10A0744F) SMC CFG2 CS1 
0x1068 SMC CS2 control register 2 (Reset 0x10A0744F) SMC CFG2 CS2 
0x1078 SMC CS3 control register 2 (Reset 0x10A0744F) SMC CFG2 СӨЗ 


Name | rf t adv бір | rf t adv stp г ~ a Аа ww | 
не не sp 


CA NI T: E NS s s de 
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m 79 


Туре RW 


шш сз кшш 


Field Name Bit Type Reset Description 
Value 


rf t adv stp w [31:29] RW 3'hO rf t adv stp w 
For write operation: 
It's the delay cycle from access start to ADV# low 
Note: this registers is used only if rf t adv mode w 
is cleared 

rf t adv stp r [28:26] RW 3'hO rf t adv stp r 
For read operation: 
It's the delay cycle from access start to ADV# low 
Note: this registers is used only if rf t adv mode ris 
cleared 

rf t adv mode м [25] RW 1750 rf t adv mode м 
For write operation: 
ADV5 timing control mode 
0: ADV# timing is controlled by rf t adv wdt м 
1: ADV# is same with CE# 


rf t adv mode r [24] RW 1750 rf t adv mode г 
For read operation: 
ADV# timing control mode 
0: ADV# timing is controlled by rf t аду маї г 
1: ADV# is same with CE# 
rf t adv wdt w [23:22] RW 2'h2 rf t adv wdt w 
For write operation: 
It's the width cycle of ADV# low 
Note: this registers is used only if rf t adv mode w 
is cleared 
rf t adv wat г [21:20] RW 2'h2 rf t adv wat г 
For read operation: 
It's the width cycle of ADV# low 
Note: this registers is used only if rf t adv mode ris 
cleared 
rf t ce hid w [19] RW 1’b0 rf_t_ce_hld_w 
For write operation: 
It's the delay cycle from CE# high to access end 
Note, this register must be configured.to 0, if current 
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Field Name Bit Type Reset Description 
Value 


CS is not in asynchronous single mode. 


rf t ce hid г rf t ce hid r 
For read operation: 
It's the delay cycle from СЕ# high to access end 


Note, this register must be configured to 0, if current 
CS is not in asynchronous single mode. 


rf t ce stp w rf t.ce stp м 
For write operation: 
It's the delay cycle from access start to СЕ# low 


rf t ce stp r rf t ce stp r 
For read operation: 
It's the delay cycle from access start to СЕ# low 


rf t we wdt w [15:12] rf t we wdt w 
For write operation: 
It's the width cycle of WE# low 


rf t data oe Һа м rf t data oe Һа м 
For write operation: 
It's the delay cycle from CE# high to data output 
high-Z 
rf t we stp w rf t we stp w 
For write operation: 
It's the delay cycle from access start to WE# low 
rf t oe hid r rf t oe hid r 
For read operation: 
It's the delay cycle from OE£ high to access end 


Note, this register must be configured to 0, if current 
CS is not in asynchronous single mode. 


rf t oe stp г rf t oe stp г 
For read operation: 
It's the delay cycle from access start to ОЕ# low 


rf t adswt w rf t adswt w 
For write operation: 


It's the delay cycle from access start to address/data 
switch point 


Only used for ADM 


rf t adswt r rf t adswt r 
For read operation: 


It's the delay cycle from access start to address/data 
switch point 


Only used for ADM 


SMC_CFG3_CSx 
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Description: SMC CSx control register 
This register is used to configure general information for external memory CSx. 
Each CS has an independent registers. 


0х104С SMC CS0 control register 3 (Reset 0x10000000) SMC_CFG3_CS0 
0x105C SMC CS1 control register 3 (Reset 0x10000000) SMC_CFG3_CS1 
0x106C SMC С52 control register 3 (Reset 0x10000000) SMC_CFG3_CS2 


0x107C SMC CS3 control register 3 (Reset 0x10000000) SMC_CFG3_CS3 


i-a NOUS rf ahb rbuf en rf aadmux addr high 


| Туре | | 


B 89 — — — — 
_ “тт Ж т NC OR OR CN COE OR А 


ви fis | 14 [ts fie | пој о је је |7 |e |5 а із Je |! [о | 


à a А a — 
Маше rf ta we | ta ое rf ta adv | rf ta adv | Fer чш rf ta ааа 
. wdt wat wdt_w wdt_r E Ж swt_r 


Pe ei EE E 


Field Name Bit Type Reset Description 
Value 


rf ahb wbuf32 en [31:29] RW 370 апр wbuf32 en 


This filed indicates the select between 16-bit write 
buffer and 32-bit write buffer 


bit-2 for WORD 

bit-1 for HALF 

bit-0 for BYTE 

0: 16-bit write buffer 

1: 32-bit write buffer 

It's recommended that: 

For SDR, all are configured to 0 
For DDR, all are configured to 1 


rf ahb rbuf en [28:26] RW 3180 rf_ahb_rbuf_en 


This filed indicates the select between direct read 
and buffered read 


bit-2 for WORD 
bit-1 for HALF 
bit-O for BYTE 
0: direct read 

1: buffered read 
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Field Name Bit Type Reset Description 
Value 


It's recommended that: 


For SDR, WORD and HALF are configured to 0, and 
BYTE can be 1 or 0. 


For DDR, WORD are configured to 0, and HALF and 
BYTE are configured to 1. 

rf t sample dly ddr [25:24] rf t sample dly ddr 
For DDR, it's the delay cycle of input data sample 
logic 

rf aadmux addr high | [23:16] rf aadmux addr high 
For AADMUX, this field indicates the high bits on DQ 
when output the address [MAX:16]. 

rf ta we wat [15:14] rf ta we маї 
For AADMUX read and write, this filed indicates the 
first pulse width on WEZ 

rf ta oe ма; [13:12] rf ta oe ма; 
For AADMUX read and write, this filed indicates the 
first pulse width on ОЕ# 

rf ta adv wdt w [11:10] rf ta adv wdt w 
For AADMUX write, this filed indicates the first pulse 
width on ADV# 

rf ta adv маї г [9:8] rf ta adv ма г 
For AADMUX read, this filed indicates the first pulse 
width on ADV# 

rf ta we stp [7] i rf ta we stp 


For AADMUX read and write, this filed indicates the 
cycle from СЕЗ low to first WE# low 


rf ta oe stp [6] ' rf ta oe stp 
For AADMUX read and write, this filed indicates the 
cycle from СЕЗ low to first OE# low 


rf ta adv stp w [5] ^ rf ta adv stp м 


For AADMUX write, this filed indicates the cycle from 
СЕЗ low to first ADV# low 


rf ta adv stp г [4] i rf ta adv stp r 
For AADMUX read, this filed indicates the cycle from 
СЕЗ low to first ADV# low 

rf ta aadswt w [3:2] rf ta aadswt w 


For AADMUX write, this filed indicates the cycle from 
CE# low to first address switch 


rf ta aadswt r [1:0] rf ta aadswt r 


For AADMUX read, this filed indicates the cycle from 
СЕЗ low to first address switch 


Application Notes 
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SMC Configurations 
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pSRAM or Nor-Flash Asynchronous Single Mode 


Condition: 

pSRAM or Nor-Flash 

ADP or ADM or AADM 
Asynchronous single mode 
Suppose memory is connected on CS1 


ADP: 
0x10 
0x04 
0x50 
0x54 


== 0х11110000 
== 0х10000010 
== 0x10104FFO 
-- 0x0151FOFO 


+ (rf_t_first_r<<0) 


0x58 


0x5C 


ADM: 
0x10 
0x04 
0x50 
0x54 


= 0x10000000 


-- 0x10000000 


> 0х11110000 
-- 0х10000010 
-- 0x10904FF0 
= 0x0151FOFO 


+ (rf_t_first_r<<0) 


0x58 


0x5C 


AADM: 
0x10 
0x04 
0x50 
0x54 


-- 0x10000000 


= 0x10000000 


== 0х11110000 
-- 0x10000010 
== 0x02904FF0 
== 0x0151FOFO 


+ (rf_t_first_r<<0) 


0x58 


-- 0х10000000 
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+ (rf t first w««8) 


+ (rf t adv width w««22) 
+ (rf t adv width r««20) 
+ (rf t we width w««12) 
+ (rf t we stp w««8) 


+ (rf t first w««8) 


+ (rf t adv width w««22) 
+ (rf t adv. width r««20) 
+ (rf t we width w««12) 
+ (rf t we stp w««8) 
+ (rf t oe stp r««4) 
+ (rf t adswt w««2) 
+ (rf t adswt г<<0) 


+ (rf t first w««8) 


+ (rf t adv stp w««29) 
+ (rf t adv stp r««26) 
+ (rf t adv width w««22) 
+ (rf t adv width r««20) 
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rf t we width w««12) 
rf t we stp w««8) 
rf t oe stp r««4) 
rf t adswt w««2) 
+ (rf t adswt r««O) 
Ox5C -- 0x10000000 + (М ta oe wdt««12) 
+ (rf ta adv width w««10) 
+ (rf ta adv width r««8) 
+ (rf ta aadswt w««2) 
+ (rf ta aadswt г<<0) 


> — ~ 


+ 
+ 
+ 
+ 


Description: 

rf t first w: writing operation cycle time, also is, CE# low time. See device spec for this time. 

rf t first w = [Time / Т. cycle] + 1. Time is spec-defined time value. T cycle is HCLK cycle time. 

rf t first г: reading operation cycle time, also is, CE# low time. See device spec for this time. 

rf t first r = [(Time + T delay) / T cycle] + 1. Т delay is on-chip delay time, and it can be set to 1115. 
rf t adv width м: ADV# low width for writing operation. See device spec for this time. 

rf t adv width w = [Time / T cycle] + 1. 

rf t adv width г: ADV# low width for reading operation. See device spec for this time. 

rf t adv width r = [Time/ T cycle] + 1. 

rf t we width м: WE# low width for writing operation. See device spec for this time. rf t we width м 
= [Time/ T. cycle] + 1. 

rf t we stp м: СЕ low to WEZ low time for writing operation. See device spec for this time. 

rf t we stp w = [Time/ T cycle] + 1. 

rf t oe stp г: CE£ low to OE# low time for reading operation. See device spec for this time. 

rf t oe stp r = [Time/ T cycle] + 1. 

rf t adswt w: CE£ low to Address/Data switching time for writing operation. See device spec for this 
time. rf t adswt w - [Time/ T cycle] +1. 

rf t adswt г: СЕЯ low to Address/Data switching time for reading operation. See device spec for this 
time. rf t adswt r = [Time/ T cycle] + 1. 

Note1:rf t oe stp г, rf t adswt r and rf t adswt м can бе set the same value, and they should be 
larger than rf t adv width гапа rf t adv width м. 


pSRAM or Nor-Flash Asynchronous Page Mode 


Condition: 

pSRAM or Nor-Flash 

ADP 

Asynchronous page mode 

Suppose memory is connected on CS1 


ADP: 

0x10 -- 0х11110000 

0x04 -- 0х10000000 

0x50 - 0x10104F01 + (rf burst length r««4) 
0x54  -- 0x0151F000 + (1 t first w««8) 


+ (rf t next r««4) 
+ (rf t first г<<0) 
0x58 - 0x01100000 + (rf t adv width w««22) 
+ (rf t we width w««12) 
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+ (rf t we stp w««8) 
0х5С -- 0х10000000 


ADM: 
ADM device cannot support asynchronous page mode. 


Description: 
rf_burst_length_r: page size. See device spec for page size. 


rf t first w: writing operation cycle time, also is, CE# low time. See device spec for this time. 
rf t first w = [Time / T cycle] + 1. Time is spec-defined time value. T cycle is HCLK cycle time. 


rf t next г: reading operation intra-page access time. See device spec for this time. rf t next г = 


[(Time + T delay) / T. cycle] + 1. T. delay is on-chip delay time, and it can be set to 11ns. 


rf t first г: reading operation first access time. See device spec for this time. rf t first г = [(Time + 


T delay)/ T. cycle] + 1. T. delay is on-chip delay time, and it can be set to 11ns. 


rf t adv width м: ADV# low width for writing operation. See device spec for this time. 
rf t adv width м = [Time / T cycle] + 1. 


rf t we width үү: WE# low width for writing operation. See device spec for this time. rf t we width w 


= [Time / T. cycle] + 1. 


rf t we stp м: CE# low to WEZ low time for writing operation. See device spec for this time. 


rf t we stp w = [Time / T. cycle] + 1. 
pSRAM Synchronous Burst SDR Mode 


Condition: 

pSRAM 

ADP or ADM or AADM 

Synchronous burst SDR mode 

HCLK or HCLK/2 

HCLK 2x used or not used 

Read WAIT used or not 

Write WAIT used or not 

Suppose memory is connected on CS1 


ADP, HCLK, HCLK 2x not used, 
Variable latency, Read WAIT used, Write WAIT used: 


0х10 -- 0х111111Е0 
0х20 -- 0х10000080 
0х24 -- 0х10000080 
0х04 -- 0х10000010 
0x50 - Ox10003FFF + (rf row length««20) 


+ (rf row detect en w««19) 
* (rf row detect en. r««18) 


0x54 -- 0x0152FFFF (or 0x0151FFFF) 
0x58 -- 0х10501000 
0х5С - 0х10000000 (ог 0х04000000) 
0х10 -- 0x111110E0 


ADM, HCLK, HCLK_2x not used, 
Variable latency, Read WAIT used, Write WAIT used: 
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0x10 -- 0х111111Е0 
0x20 -- 0x10000080 
0х24 -- 0x10000080 
0х04 -- 0x10000010 
0x50 - Ox10803FFF + (rf_row_length<<20) 


+ (rf row detect en w««19) 
* (rf row detect en r««18) 


0x54 - 0x0152FFFF (or 0x0151FFFF) 
0x58 - 0x10501015 
0х5С - 0x10000000 (ог 0х04000000) 
0х10 -- 0x111110E0 


ADP, HCLK, HCLK_2x used, 
Variable latency, Read WAIT used, Write WAIT used: 


0х10 -- 0х111111С0 
0x20 -- 0х10000000 
0x24  - 0х10000000 
0x04 -- 0х10000017 
0x50 - Ox10003FFF + (rf_row_length<<20) 


+ (rf row detect en w««19) 
* (rf row detect en r««18) 


0x54 -- 0x0102FFFF (or 0x0101FFFF) 
0x58 -- 0х10501000 
0х5С - 0х10000000 (ог 0х04000000) 
0x10 - 0x111110C0 


ADM, HCLK, HCLK_2x used, 
Variable latency, Read WAIT used, Write WAIT used: 


0х10 -- 0х111111С0 
0x20 - 0х10000000 
0x24 -- 0х10000000 
0x04 -- 0х10000017 
0x50 - Ox10803FFF + (rf row length««20) 


+ (rf row detect еп w««19) 
+ (rf row detect en r««18) 


0x54  -- 0x0102FFFF (or 0x0101FFFF) 
0x58 -- 0x10501015 
0х5С - 0x10000000 . (or 0x04000000) 
0x10 -- 0х111110С0 


AADM, HCLK, HCLK_2x used, 
Variable latency, Read WAIT used, Write WAIT used: 


0х10 -- 0х111111С0 
0x20 -- 0х10000000 
0x24 -- 0х10000000 
0x04  - 0х10000017 
0x50 - 0x02803FFF + (rf_row_length<<20) 


+ (rf row detect en w««19) 
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+ (rf row detect en r««18) 


0x54 -- 0x0102FFFF 
0x58 -- 0x24501125 
0х5С - 0x10001505 
0x10 -- 0x111110C0 


ADP, HCLK, HCLK_2x not used, 
Variable latency, Read WAIT used, Write WAIT not used: 


0х10 -- 0х111111Е0 

0x20 - 0х10000080 

0x24 -- 0х10000080 

0x04  - 0х10000010 

0x50 - 0x10081FFF + (rf_row_length<<20) 
+ (rf row detect еп r««18) 

0x54 -- 0x015210FF + (rf t first w««8) 
0x58 -- 0x10501000 

0х5С - 0x10000000 

0x10 -- 0х111110Е0 


ADM, HCLK, НСІК 2х not used, 
Variable latency, Read WAIT used, Write WAIT not used: 


0x10 -- 0х111111Е0 

0x20 - 0х10000080 

0x24 -- 0х10000080 

0x04 - 0х10000010 

0x50 - 0x10881FFF + (rf_row_length<<20) 
+ (rf row detect en r««18) 

0x54 -- 0x015210FF + (rft first w««8) 
0x58 - 0x10501015 

0x5C - 0x10000000 

0х10 -- 0х111110Е0 


ADP, НСІК, HCLK. 2x used, 
Variable latency, Read WAIT used, Write WAIT not used: 


0х10 -- 0х111111С0 

0x20 -- 0х10000000 

0х24 -- 0х10000000 

0x04 -- 0х10000017 

0x50 ~ 0x10081FFF + (rf_row_length<<20) 
+ (rf row detect еп r««18) 

0x54 -- 0x010210FF  -(rf t first w««8) 
0x58 - 0x10501000 

0x5C - 0x10000000 

Ox10 -- 0x111110C0 


ADM, HCLK, HCLK_2x used, 
Variable latency, Read WAIT used, Write WAIT not used: 
0х10 -- 0х111111С0 
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0x20 -- 0x10000000 
Ox24 -- 0x10000000 
0x04 -- 0x10000017 
0x50 - 0x10881 FFF 
+ (rf row detect en r««18) 
0x54 -- 0x010210FF 
0x58 - 0x10501015 
0х5С - 0x10000000 
0х10 -- 0x111110C0 


AADM, HCLK, HCLK_2x used, 


5С65З1Е and SC6531M Device Specification 


* (rf row length««20) 


+ (rf t first w««8) 


Variable latency, Read WAIT used, Write WAIT not used: 


0х10 -- 0х111111С0 
0x20 -- 0х10000000 
0x24 -- 0х10000000 
0x04 -- 0х10000017 
0x50 -- 0x02881 FFF 
+ (rf_row_detect_en_r<<18) 
0x54 -- 0x010210FF 
0x58 -- 0х24501125 
0х5С - 0х10001505 
0х10 -- 0x111110C0 


+ (rf row length««20) 


+ (rf t first w««8) 


ADP, HCLK, HCLK 2x not used, 
Fixed latency, Read WAIT not used, Write WAIT not used: 


-- 0Х100СОЕҒЕ + (rf row length««20) 


0х10 -- 0х111111Е0 
0x20 -- 0х10000080 
0x24 -- 0х10000080 
0x04 -- 0х10000010 
0х50 

0х54 -- 0х01521010 
+ (rf_t_first_r<<0) 

0x58 - 0х10501000 
0х5С -- 0х10000000 
0х10 -- 0x111110E0 


+ (rf_t_first_w<<8) 


ADM, HCLK, HCLK_2x not used; 
Fixed latency, Read WAIT not used, Write WAIT not used: 


-- Ox108COFFF + (rf_row_length<<20) 


0x10 = 0x111111E0 
0x20 -- 0x10000080 
0x24 -- 0x10000080 
0x04 -- 0x10000010 
0x50 

0x54 -- 0x01521010 
+ (rf_t_first_r<<0) 

0x58 - 0x10501015 
0х5С -- 0х10000000 
0х10 -- 0x111110E0 


+ (rf_t_first_w<<8) 
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ADP, HCLK, HCLK_2x used, 
Fixed latency, Read WAIT not used, Write WAIT not used: 


0x10 -- 0x111111C0 

0x20 - 0х10000000 

0x24 -- 0х10000000 

0x04 -- 0х10000017 

0x50 - Ox100COFFF + (Ч row length««20) 
0x54 -- 0x01021010 + (rf t first w««8) 

+ (rf t first г<<0) 

0x58 - 0x10501000 

0х5С - 0x10000000 

0х10 - 0х111110С0 


ADM, НСІК, HCLK_2x used, 
Fixed latency, Read WAIT not used, Write WAIT not used: 


0x10 -- 0x111111C0 

0x20 - 0x10000000 

0x24 -- 0x10000000 

0x04 -- 0x10000017 

0x50 - 0х108СОРЕЕ «(rf row length««20) 
0x54  - 0x01021010 + (rf t first w««8) 

+ (rf t first г<<0) 

0x58 - 0x10501015 

0x5C =- 0x10000000 

0x10 -- 0x111110C0 


AADM, HCLK, HCLK_2x used, 
Fixed latency, Read WAIT not used, Write WAIT not used: 


0x10 -- 0х111111С0 

0x20 - 0х10000000 

0x24 -- 0х10000000 

0x04 -- 0х10000017 

0x50 - 0x028COFFF + (rf_row_length<<20) 
0x54 -- 0х01021010 + (rf t first w««8) 

+ (rf t first г<<0) 

0x58 - 0x24501125 

0х5С -= 0x10001505 

0х10 - 0x111110C0 


ADP, HCLK/2, HCLK_2x not used, 
Variable latency, Read WAIT used, Write WAIT used: 


0х10 -- 0Х111121Ғ0 
0х20 - 0х10000000 
0x24 -- 0х10000080 
0x04 -- 0х10000010 
0x50 - Ox10003FFF + (rf row length««20) 
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+ (rf row detect en w««19) 
+ (rf row detect en r««18) 


0x54 -- 0x0A52FFFF 
0x58 -- 0x10A02000 
0x5C - 0x10000000 
0х10 -- 0x111120F0 


ADM, HCLK/2, HCLK_2x not used, 
Variable latency, Read WAIT used, Write WAIT used: 


0х10 -- 0Х111121Ғ0 
0x20 - 0х10000000 
0x24 -- 0х10000080 
0x04 -- 0х10000010 
0x50 - Ox10803FFF + (rf_row_length<<20) 


+ (rf row detect en w««19) 
* (rf row detect en r««18) 


0x54 -- 0x0A52FFFF 
0x58 -- 0x10A0202A 
0x5C - 0x10000000 
0x10 -- 0x111120F0 


ADP, HCLK/2, HCLK_2x used, 
Variable latency, Read WAIT used, Write WAIT used: 


0x10 -- 0х11112100 
0x20 - 0х10000000 
0x24  - 0х10000000 
0x04  - 0х10000015 
0x50 - Ox10003FFF + (rf row length««20) 


+ (rf row detect en w««19) 
* (rf row detect en r««18) 


0x54 -- 0x0A02FFFF 
0x58 -- 0x10A02000 
0х5С - 0x10000000 

0x10 -- 0x111120D0 


ADM, HCLK/2, HCLK_2x used, 
Variable latency, Read WAIT used, Write WAIT used: 


0x10 -- 0х11112100 
0x20 - 0х10000000 
0x24 -- 0х10000000 
0x04  - 0х10000015 
0x50 - 0x10803FFF + (rf_row_length<<20) 


+ (rf row detect en w««19) 
* (rf row detect en r««18) 


0x54 -- ОХОАОБЕЕВЕ 
0x58 -- 0х10А0202А 
0х5С - 0х10000000 

0х10 -- 0х11112000 
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ADP, HCLK/2, HCLK_2x not used, 
Variable latency, Read WAIT used, Write WAIT not used: 


0х10 -- 0Х111121Ғ0 

0x20 - 0х10000000 

0x24 -- 0х10000080 

0x04 -- 0х10000010 

0x50 - 0x10081FFF + (rf_row_length<<20) 
+ (rf_row_detect_en_r<<18) 

0x54 -- 0х0А5220ЕЕ + (rf_t_first_w<<8) 
0x58 -- 0х10А02000 

0х5С -- 0х10000000 

0х10 -- 0x111120F0 


ADM, HCLK/2, HCLK_2x not used, 
Variable latency, Read WAIT used, Write WAIT not used: 


0х10 -- 0Х111121Ғ0 

0x20 - 0х10000000 

0x24 -- 0х10000080 

0x04 -- 0х10000010 

0x50 -- 0x10881FFF + (rf_row_length<<20) 
+ (rf_row_detect_en_r<<18) 

0x54 -- 0х0А5220ЕЕ + (rf_t_first_w<<8) 
0x58 -- 0х10А0202А 

0х5С - 0х10000000 

0х10 -- 0x111120F0 


ADP, HCLK/2, HCLK_2x used, 
Variable latency, Read WAIT used, Write WAIT not used: 


0х10 -- 0x111121D0 

0х20 - 0x10000000 

0х24 -- 0x10000000 

0х04 -- 0x10000015 

0х50 - 0x10081FFF + (rf row length««20) 
+ (rf row detect en r««18) 

0x54 -- 0х0А0220ЕЕ + (ЧТ first w««8) 
0x58 -- 0х10А02000 

0x50 -- 0х10000000 

0x10 = 0x111120D0 


ADM, HCLK/2, HCLK_2x used, 
Variable latency, Read WAIT used, Write WAIT not used: 


0x10 -- 0x111121D0 
0x20 - 0x10000000 
0x24 -- 0x10000000 
0x04 -- 0x10000015 
0x50 - 0x10881FFF + (rf row length««20) 


* (rf row detect en r««18) 
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0x54 -- 0х0А0220ЕЕ + (rf_t_first_w<<8) 
0x58 -- 0х10А0202А 
0x5C -- 0х10000000 
0х10 -- 0х11112000 


ADP, HCLK/2, HCLK_2x not used, 
Fixed latency, Read WAIT not used, Write WAIT not used: 


0x10 -- 0Х111121Ғ0 

0x20 - 0х10000000 

0x24 -- 0х10000080 

0x04 -- 0х10000010 

0x50 - Ox100COFFF + (rf row length««20) 
0x54  - 0x0A522020 + (rf t first w««8) 

+ (rf t first г<<0) 

0x58 - 0x10A02000 

0х5С - 0x10000000 

0х10 - 0x111120F0 


ADM, HCLK/2, HCLK 2x not used, 
Fixed latency, Read WAIT not used, Write WAIT not used: 


0x10 - 0Х111121Ғ0 

0x20 - 0х10000000 

0х24 -- 0х10000080 

0x04 -- 0х10000010 

0x50 - 0х108СОРЕЕ + (rf_row_length<<20) 
0x54 -- 0x0A522020 + (rf_t_first_w<<8) 

+ (rf t first г<<0) 

0x58 - 0x10A0202A 

0х5С - 0x10000000 

0х10 - 0x111120F0 


ADP, HCLK/2, HCLK 2x used, 
Fixed latency, Read WAIT not used, Write WAIT not used: 


0x10 - 0x111121D0 

0x20 - 0x10000000 

Ox24 -- 0x10000000 

0x04 -- 0x10000015 

0x50 - 0x100COFFF . + (rf row length««20) 
0x54 -= 0x0A022020 + (rf_t_first_w<<8) 

+ (rf_t_first_r<<0) 

0x58 -- 0x10A02000 

0х5С -- 0х10000000 

0х10 -- 0х11112000 


ADM, HCLK/2, HCLK_2x used, 

Fixed latency, Read WAIT not used, Write WAIT not used: 
0х10 -- 0x111121D0 

0x20 -- 0x10000000 
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0x24  -- 0x10000000 

0х04 -- 0x10000015 

0x50 - 0х108СОРЕЕ (rf row length««20) 
0x54  - 0x0A022020 + (rf t first w««8) 

+ (rf t first г<<0) 

0x58 - 0x10A0202A 

0х5С - 0x10000000 

0х10 - 0х11112000 

Description: 


rf row detect en r: for reading, if device cannot support row boundary crossing, this bit should be set 
to stop reading burst at row boundary. 


rf row detect en w: for writing, if device cannot support row boundary crossing, this bit should be set 
to stop writing burst at row boundary. 


rf row length: See device spec for this information. If either rf row detect en ror 
rf row detect en wis set, rf row lendth should be configured. 


rf t first w: first latency of writing burst operation. This parameter depends on device wait state cycles. 
If device wait state cycles are configured to М, For HCLK mode, rf t first м = N + 1; For HCLK/2 
mode, rf t first м = 2*N +2. 

rf t first г: first latency of reading burst operation. This parameter depends on device wait state cycles. 
If device wait state cycles are configured to М, For HCLK mode, rf t first r = N + 2; For HCLK/2 mode, 
rf t first r2 2*N +2: 

Note1: if WAIT valid depends on OE# low, rf t sample stp = rf t oe stp г + 1, otherwise, 

rf t sample stp = 1. Based on current spec, Spansion FLASH and ST FLASH have this dependency, 
and pSRAM doesn't have it. 


Note2: rf t sample stp should be used to mask WAIT High-Z state, so this value should be more than 
the time from СЕЗ low to WAIT low-Z. Based on current spec, the maximum value is 7.5ns, so if clock 
frequency is less than 133MHz, rf t sample stp сап be configure to 1, otherwise, it must be 2. 


Note3: rf ahb rbuf en[0] indicates BYTE reading is through direct mode or buffered mode. Buffered 
reading improves burst efficiency but lead to bigger first latency. And direct read has smaller first 
latency but it breaks burst into single transaction because of lower speed of AHB than memory. Ether 
choice may be acceptable since most of BYTE transactions are single. 


pSRAM Synchronous Burst DDR Mode 


Condition: 

pSRAM 

ADP or ADM or AADM 

Synchronous burst DDR mode 

HCLK 

HCLK 2x used 

Read WAIT used or not 

Write WAIT used or not 

Suppose memory is connected on CS1 


ADP, 

Variable latency, Read WAIT used, Write WAIT used: 
0х10 -- 0х111191С0 

0x28 -- 0x10000000 + (delay маџе<<0) 
0х2С -- 0x10000000 + (delay маџе<<0) 
0x30 -- 0х10000000 + (delay маџе<<0) 
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0х34 - 0x10000000 + (delay маџе<<0) 
0x38 -- 0х10000000 + (delay маџе<<0) 
0x04 -- 0х10000017 

0x50 - 0x08003FFF + (rf_row_length<<20) 


+ (rf row detect en w««19) 
* (rf row detect en r««18) 


0x54 -- 0x0202FFFF (ог 0х0201ҒҒҒЕ) 
0x58 - 0x10501000 

0х5С - 0хЕ0000000 

0х10 -- 0x111190C0 

ADM, 

Variable latency, Read WAIT used, Write WAIT used: 
0х10 -- 0x111191C0 

0x28 -- 0x10000000 + (delay уаше<<0) 
0х2С -- 0x10000000 + (delay маџе<<0) 
0x30 -- 0х10000000 + (delay маџе<<0) 
0х34 -- 0х10000000 + (delay маџе<<0) 
0x38 - 0х10000000 + (delay маџе<<0) 
0x04 -- 0х10000017 

0x50 - 0x08803FFF + (rf row length««20) 


+ (rf row detect. en w««19) 
* (rf row detect en r««18) 


0x54  - 0x0202FFFF (ог 0x0201FFFF) 
0x58 - 0x10501015 

0х5С - 0хЕр000000 

0х10 -- 0x111190C0 

AADM, 

Variable latency, Read WAIT used, Write WAIT used: 
0х10 -- 0x111191C0 

0x28 -- 0x10000000 + (delay уаше<<0) 
0х2С - 0x10000000 + (delay value<<0) 
0x30 -- 0х10000000 + (delay маџе<<0) 
0х34 -- 0х10000000 + (delay маџе<<0) 
0x38 -- 0х10000000 + (delay маџе<<0) 
0х04 -- 0х10000017 

0x50 - OxOA803FFF.. + (rf row length««20) 


+ (rf row detect en w««19) 
* (rf row detect en r««18) 


0x54 - 0x0202FFFF (ог 0х0201ҒҒҒЕ) 

0x58 - 0x24501125 

0x5C - 0хЕ0001505 

0х10 -- 0х111190С0 

ADP, 

Variable latency, Read WAIT used, Write WAIT not used: 
0х10 -- 0x111191C0 


Spreadtrum Communications, Inc., Confidential and Proprietary 


This document contains information on a product under development. 


Spreadtrum reserves the right to change or discontinue this product without notice. 


5С6531Е and SC6531M Device Specification 


193 of 989 


(Се ЗРВЕАОТВИМ 


5С6531Е апа SC6531M Device Specification 


0x28 -- 0x10000000 + (delay маџе<<0) 
0х2С -- 0x10000000 + (delay маџе<<0) 
0x30 -- 0x10000000 + (delay маџе<<0) 
0х34 -- 0х10000000 + (delay маџе<<0) 
0x38 -- 0х10000000 + (delay маџе<<0) 
0x04 -- 0х10000017 

0x50 - 0x08081FFF + (rf_row_length<<20) 
+ (rf_row_detect_en_r<<18) 

0x54 -- 0x020210FF + (rf_t_first_w<<8) 
0x58 - 0x10501000 

0x5C - 0хЕ0000000 

0х10 -- 0х111190С0 

ADM, 

Variable latency, Read WAIT used, Write WAIT not used: 
0х10 -- 0х111191С0 

0x28 -- 0x10000000 + (delay маџе<<0) 
0х2С -- 0х10000000 + (delay маџе<<0) 
0x30 -- 0х10000000 + (delay маџе<<0) 
0х34 -- 0x10000000 + (delay уаше<<0) 
0x38 -- 0x10000000 + (delay маџе<<0) 
0x04 -- 0х10000017 

0x50 - 0x08881FFF + (rf_row_length<<20) 
+ (rf row. detect еп r««18) 

0x54 - 0x020210FF  -(rf t first w««8) 
0x58 - 0x10501015 

0х5С - 0хЕ0000000 

0х10 -- 0x111190C0 

AADM, 

Variable latency, Read WAIT used, Write WAIT not used: 
0х10 -- 0x111191C0 

0x28 -- 0х10000000 + (delay value<<0) 
0х2С -- 0х10000000 + (delay маџе<<0) 
0x30 -- 0х10000000 + (delay маџе<<0) 
0х34 -- 0х10000000 + (delay маџе<<0) 
0x38 - 0х10000000 . + (delay маџе<<0) 
0x04 -- 0х10000017 

0x50 ~ 0x0A881FFF + (rf_row_length<<20) 
+ (rf row detect en r««18) 

0x54 -- 0x020210FF  -(rf t first w««8) 
0x58 - 0x24501125 

0х5С - 0хЕ0001505 

0х10 -- 0x111190C0 

ADP, 

Fixed latency, Read WAIT not used, Write WAIT not used: 
0х10 -- 0х111191С0 
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0x28 -- 0х10000000 + (delay маџе<<0) 
0х2С -- 0x10000000 + (delay маџе<<0) 
0x30 -- 0х10000000 + (delay маџе<<0) 
0х34  -- 0х10000000 + (delay маџе<<0) 
0x38 - 0х10000000 + (delay маџе<<0) 
0x04 -- 0х10000017 

0x50 - 0x080COFFF + (rf row length««20) 
0x54 -- 0x02021010 + (rf t first w««8) 

+ (rf t first г<<0) 

0x58 - 0x10501000 

0х5С - 0хЕ0000000 

0х10 -- 0x111190C0 

ADM, 

Fixed latency, Read WAIT not used, Write WAIT not used: 
0х10 -- 0x111191C0 

0x28 -- 0x10000000 + (delay маџе<<0) 
0х2С -- 0х10000000 + (delay маџе<<0) 
0x30 -- 0х10000000 + (delay маџе<<0) 
0х34 -- 0x10000000 + (delay маџе<<0) 
0x38 -- 0х10000000 + (delay маџе<<0) 
0x04 -- 0х10000017 

0x50 - 0x088COFFF «(rf row length««20) 
0x54  - 0x02021010  -(rf t first w««8) 

+ (rf t first г<<0) 

0x58 - 0x10501015 

0х5С - 0хЕр000000 

0х10 - 0x111190C0 

AADM, 

Fixed latency, Read WAIT not used, Write WAIT not used: 
0х10 -- 0x111191C0 

0x28 -- 0x10000000 + (delay маџе<<0) 
0х2С -- 0х10000000 + (delay маџе<<0) 
0x30 -- 0х10000000 + (delay маџе<<0) 
0х34 -- 0х10000000 + (delay маџе<<0) 
0x38 - 0х10000000 . + (delay маџе<<0) 
0x04 -- 0x10000017 

0x50 -- OxOA8COFFF + (rf_row_length<<20) 
0х54 -- 0x02021010 + (rf t first w««8) 

+ (rf t first г<<0) 

0x58 - 0x24501125 

0х5С - OxED001 505 

Ox10 -- 0x111190C0 

Description: 
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rf row detect en r: for reading, if device cannot support row boundary crossing, this bit should be set 
to stop reading burst at row boundary. 
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rf row detect en w: for writing, if device cannot support row boundary crossing, this bit should be set 
to stop writing burst at row boundary. 


rf row length: See device spec for this information. If either rf row detect en ror 
rf row detect en wis set, rf row lendth should be configured. 


rf t first w: first latency of writing burst operation. This parameter depends on device wait state cycles. 
If device wait state cycles are configured to М, rf t first w = М. If rf ddr wdata mode is 1 and 

rf ddr wdata dly is 2, rf t first w = № – 1. 

rf t first r: first latency of reading burst operation. This parameter depends on device wait state cycles. 
If device wait state cycles are configured to М, rf t first г = N + 3. 


Note1:rf t sample stp should be used to mask WAIT High-Z state and reading 005 High-Z state, so 
this value should be more than the time from CE£ low to WAIT low-Z, and also more than the time 
from СЕЗ low to DQS low-Z during reading. Based on current spec, the maximum tCEW value is 7.5ns. 
But about DQS, related timing parameter is tCQLZ, which is from CLK rising to DQS low-Z. This 
parameter from Winbond is 3ns, and from Aptic is 7.5ns. So rf t sample stp should be configured to 2 
for Aptic and can be 1 for Winbond. 


Note 2: SMC support two internal modes for write burst selected by rf ddr write mode, only mode 0 is 
described in this chapter. For mode 1, other configurations are the same, except four parts. WAIT for 
write must not be used. rf ddr write mode is 1. rf ddr write dly is 2. rf t first м should be М – 1 
instead of N. 


Nor-Flash Synchronous Burst SDR Mode 


Condition: 

Nor-Flash 

ADP or ADM or AADM 

Synchronous burst SDR mode 

HCLK or HCLK/2 

HCLK 2x used or not used 

Read WAIT used or not 

Suppose memory is connected on С50 


ADP, HCLK, HCLK 2x not used, 
Variable latency, Read WAIT used: 


0x10 -- 0х111111Е0 

0x20 -- 0х10000080 

0х24 -- 0х10000080 

0x04 -- 0х10000010 

0x40 - 0x10001FF3 + (І row length««20) 

+ (rf row detect en r««18) 

0x44 -- Ox0152FOFF ~+ (rf t first w««8) 

0x48  -- 0x10100000 ~ «(rf t adv width w««22) 
+ (rf t we width w««12) 
+ (rf t we stp w««8) 

0х4С -- 0х10000000 

0х10 -- 0х111110Е0 


ADM, HCLK, НСІК 2х not used, 
Variable latency, Read WAIT used: 


0х10 -- 0х111111Е0 
0x20 -- 0х10000080 
0х24 -- 0х10000080 
Spreadtrum Communications, Inc., Confidential and Proprietary 196 of 989 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ $РВЕАОТВОМ" 


0x04. -- 0x10000010 
0x40 - 0x10801FF3 + (І row length««20) 
+ (rf row detect en r««18) 
0x44 -- 0x0152FOFF + (rf t first w««8) 
0x48  - 0х10100011 + (rf t adv width w««22) 
+ (rf t we width w««12) 
+ (rf t we stp w««8) 
+ (rf t adswt w««2) 
0х4С -- 0x10000000 
0x10 -- 0x111110E0 


ADP, HCLK, HCLK_2x used, 
Variable latency, Read WAIT used: 


0х10 -- 0x111111C0 

0x20 - 0x10000000 

0х24 -- 0x10000000 

0x04 -- 0х10000017 

0х40 - 0x10001FF3. + (rf row length««20) 

+ (rf row detect en r««18) 

0x44 -- 0Х0102ҒОЕЕ  -(rf t first w««8) 

0x48  -- 0x10100000 + (rf t adv width w««22) 
+ (rf t we width w««12) 
+ (rf t we stp w««8) 

0х4С -- 0х10000000 

0x10 - 0x111110C0 


ADM, HCLK, HCLK_2x used, 
Variable latency, Read WAIT used: 


0х10 -- 0х111111С0 

0x20 - 0х10000000 

0x24 -- 0х10000000 

0x04 -- 0х10000017 

0х40 - 0x10801FF3 + (rf row length««20) 

* (rf row detect en r««18) 

Ox44 -- Ox0102FOFF + (rf t first w««8) 

0x48 -- 0x10100011 + (rf t adv width w««22) 
+ (rf t we width w««12) 
+ (rf t we stp w««8) 
+ (rf t adswt w««2) 

Ox4C -- 0x10000000 

0х10 -- 0х111110С0 


ADP, HCLK, HCLK_2x not used, 
Fixed latency, Read WAIT not used: 


0х10 -- 
0x20 -- 
0x24 -- 
0x04 -- 


0х111111Е0 
0х10000080 
0х10000080 
0х10000010 
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0x40 -- 0x10040FF3 + (rf_row_length<<20) 
0x44 -- 0x0152F010  - (rf t first w««8) 

+ (rf t first г<<0) 

0x48 - 0x10100000 + (гЁ t adv width w««22) 


+ (rf t we width w««12) 
+ (rf t we stp w««8) 
Охас -- 0x10000000 
0x10 - 0x111110E0 


ADM, HCLK, HCLK_2x not used, 
Fixed latency, Read WAIT not used: 


0х10 -- 0х111111Е0 

0x20 - 0х10000080 

0х24 -- 0х10000080 

0x04 -- 0х10000010 

0x40 - 0x10840FF3 + (rf_row_length<<20) 

0x44 -- 0x0152F010. + (rf_t_first_w<<8) 

+ (rf_t_first_r<<0) 

0x48 -- 0x10100011 «(rf t adv width w««22) 
+ (rf t we width w««12) 
+ (rf t we stp w««8) 
+ (rf t adswt w««2) 

Ox4C -- 0x10000000 

0x10 - 0х111110Е0 


ADP, НСІК, НСІК 2х used, 
Fixed latency, Read WAIT not used: 


0x10 -- 0x111111C0 

0x20 -- 0х10000000 

0х24 -- 0х10000000 

0x04 -- 0х10000017 

0х40 - 0x10040FF3 + (rf_row_length<<20) 

0x44 -- 0x0102F010  -(rf t first. w««8) 

+ (rf t first г<<0) 

0x48  -- 0x10100000 + (rf t adv width w««22) 
+ (rf t we width м/<<12) 
+ (rf t we stp w««8) 

0х4С -= 0х10000000 

0x10 -- 0x111110C0 


ADM, HCLK, HCLK_2x used, 
Fixed latency, Read WAIT not used: 


0х10 -- 0x111111C0 
0х20 -- 0x10000000 
0х24 -- 0x10000000 
0х04 -- 0x10000017 
0x40 -- 0x10840FF3 + (rf_row_length<<20) 
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Ox44 -- 0x0102F010  -(rf t first w««8) 
+ (rf t first г<<0) 
0x48 -- 0х10100011 + (rf t adv width w««22) 


+ (rf t we width w««12) 
+ (rf t we stp w««8) 
+ (rf t adswt w««2) 
Охас -- 0x10000000 
0x10 - 0x111110C0 


ADP, HCLK/2, HCLK_2x not used, 
Variable latency, Read WAIT used: 


0х10 -- 0x111121F0 

0x20 - 0x10000000 

0x24 -- 0х10000080 

0x04 -- 0х10000010 

0х40 - 0x10001FF3 + (rf row length««20) 

+ (rf row detect en r««18) 

0x44 -- OxOA52FOFF.. + (rf t first w««8) 

0x48  -- 0х10200000 + (rf t adv width w««22) 
+ (rf t we width w««12) 
+ (rf t we stp w««8) 

0х4С -- 0x10000000 

0x10 -- 0x111120F0 


ADM, HCLK/2, HCLK_2x not used, 
Variable latency, Read WAIT used: 


0х10 -- 0Х111121Ғ0 

0х20 - 0х10000000 

0x24 -- 0х10000080 

0х04 -- 0х10000010 

0х40 - 0x10801FF3  -(rf row length««20) 

+ (rf row detect en r««18) 

0х44 -- OxOA52FOFF + (rf t first w««8) 

0x48  - 0х10200022 + (Ч t adv width w««22) 


+ (rf t we width w««12) 
+ (rf t we stp w««8) 
+ (rf t adswt w««2) 
Ox4C -- 0x10000000 
0x10 -- 0x111120F0 


ADP, HCLK/2, НСЕК 2х used, 
Variable latency, Read WAIT used: 


0x10 -- 0x111121D0 
0x20 - 0x10000000 
0x24 -- 0x10000000 
0x04 -- 0x10000015 
0x40 - 0x10001FF3 + (rf_row_length<<20) 


+ (rf row detect en r««18) 
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0х44 -- OxOAO2FOFF + (rf_t_first_w<<8) 
0x48 - 0х10200000 + (rf t adv width w««22) 
+ (rf t we width w««12) 
+ (rf t we stp w««8) 
Охас -- 0x10000000 
0x10 - 0х11112000 


ADM, HCLK/2, HCLK_2x used, 
Variable latency, Read WAIT used: 


0x10 - 0x111121D0 

0x20 -- 0х10000000 

0х24 -- 0х10000000 

0x04 -- 0х10000015 

0х40 - 0x10801FF3 + (rf_row_length<<20) 

+ (rf row detect en r««18) 

0x44 -- Ox0AO2FOFF + (rf_t-first_w<<8) 

0x48 -- 0х10200022 + (Ії t adv width w««22) 
+ (rf t we width w««12) 
+ (rf t we stp w««8) 
+ (rf t adswt w««2) 

0х4С -- 0х10000000 

0х10 -- 0х11112000 


ADP, HCLK/2, HCLK_2x not used, 
Fixed latency, Read WAIT not used: 


0х10 -- 0x111121F0 

0x20 - 0x10000000 

0x24 -- 0x10000080 

0x04 -- 0х10000010 

0x40 - 0x10040FF3 + (rf row length««20) 

0x44 -- 0х0А527020 + (rf t first w««8) 

+ (rf t first г<<0) 

0x48  -- 0x10200000 + (М t adv width w««22) 
+ (rf t we width w««12) 
+ (rf t we stp w««8) 

0х4С  -- 0x10000000 

0x10 -- 0x111120F0 


ADM, HCLK/2, HCLK_2x not used, 
Fixed latency, Read WAIT not used: 


0х10 -- 0x111121F0 
0x20 -- 0x10000000 
0x24 -- 0x10000080 
0х04 -- 0x10000010 
0х40 -- 0x10840FF3  - (rf row length««20) 
0x44 -- 0x0A52F020 + (rf t first w««8) 
+ (rf t first г<<0) 
0x48  - 0x10200022  -(rf t adv width w««22) 
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+ (rf_t_we_width_w<<12) 
+ (rf t we stp w««8) 
+ (rf t adswt w««2) 
Охас -- 0x10000000 
0x10 - 0x111120F0 


ADP, HCLK/2, HCLK_2x used, 
Fixed latency, Read WAIT not used: 


0х10 -- 0х11112100 

0x20 -- 0х10000000 

0x24 -- 0х10000000 

0x04 -- 0х10000015 

0х40 - 0x10040FF3 + (rf_row_length<<20) 

0x44 -- 0Х0А02Ғ020 + (rf_t_first_w<<8) 

+ (rf_t_first_r<<0) 

0x48  -- 0x10200000  -«(rf t adv width w««22) 
+ (rf t we width w««12) 
+ (rf t we stp w««8) 

0х4С -- 0х10000000 

0х10 -- 0х11112000 


ADM, HCLK/2, HCLK_2x used, 
Fixed latency, Read WAIT not used: 


0x10 - 0х11112100 

0x20 - 0х10000000 

0х24 -- 0х10000000 

0x04 -- 0х10000015 

0х40 - 0x10840FF3  - (rf row length««20) 

0x44 -- OxOA02F020 + (rf t first w««8) 

+ (rf t first г<<0) 

0x48 - 0х10200022  -(rf t adv width. w««22) 
+ (rf t we width w««12) 
+ (rf t we stp w««8) 
+ (Ё t adswt w««2) 

0х4С -- 0x10000000 

0x10  -- 0х11112000 

Description: 


rf_row_detect_en_r: for reading, if device cannot support row boundary crossing, this bit should be set 
to stop reading burst at row boundary. 

rf row length: See device spec for this information. If rf row detect en ris set, rf row lendth should 
be configured. 

rf t first w: writing operation cycle time, also is, СЕ# low time. See device spec for this time. 

rf t first w = [Time / T cycle] + 1. Time is spec-defined time value. T cycle is HCLK cycle time. 

rf t first r: first latency of reading burst operation. This parameter depends on device wait state cycles. 
If device wait state cycles are configured to М, For HCLK mode, rf t first r = N + 2; For HCLK/2 mode, 
rf t first r2 2*N +2. 

rf t adv width w: ADV# low width for writing operation. See device spec for this time. 

rf t adv width м = [Time / T cycle] + 1. 
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rf t we width w: WE# low width for writing operation. See device spec for this time. rf_t_we_width_w 
= [Time / T cycle] + 1. 

rf_t_we_stp_w: CE# low to WE# low time for writing operation. See device spec for this time. 

rf t we stp м =[Time/T_cycle] + 1. 

rf t adswt w: CE£ low to Address/Data switching time for writing operation. See device spec for this 
time. rf t adswt w = [Time/ T cycle] + 1. 

Note1: if WAIT valid depends on OE# low, rf t sample stp = rf t oe stp r + 1, otherwise, 

rf t sample stp = 1. Based on current spec, Spansion FLASH and ST FLASH have this dependency, 
and pSRAM doesn't have it. 


Note2: rf t adswt w should be larger than rf t adv width м. 


DLL and Delay Line Configurations 


Delay lines are configured by two methods. One is manual configuring and the other is DLL 
compensating. Each delay line can be selected in either mode independently. And DLL must be 
opened when any delay line is in DLL compensating mode. 


Manual Configuring 
DLL doesn't need opened. The delay step values of all delay lines can be configured directly. 


DLL configuration: 


0x08 - 0x10000000 (it's default value) 
Delay line configuration: 
Ох ~ 0x10000000 + (delay step уаше<<0) 


DLx is from 0x20 to 0x3C. But only the delay lines that are used should be configured. 


DLL Compensating 


If any delay line is in DLL compensating mode, DLL must be opened. But even if DLL is opened and 
some of delay lines are in DLL compensating mode, other delay lines can still be configured in manual 
mode. 


Delay line configuration: 


Піх ~ 0x10000100 + (delay регсещаде<<0) 
DLL configuration: 
0x08 - 0x10000580  -(rf dll phase interval««16) 


+ (rf dll cpst thr««12) 

+ (rf dll auto с! en««9) 

0x08 - 0x10000480 + (rf dll phase interval««16) 
+ (rf dll cpst thr««12) 

+ (rf dll auto clr en««9) 


Description: 

delay percentage is (delay time) * 128 / (HCLK 2x cycle time) 
rf dll phase interval is recommended to be from 1 to 2. 

rf dll cpst thr is recommended to be from 2 to 4. 


rf dll auto с! en indicates whether DLL is cleared automatically during chip sleep or not. If this bit is 
set, software doesn't need take care of DLL operation after chip waking up. Otherwise, software 
should restart DLL manually. 


External Memory Configurations 
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CellularRAM CRE-Control 


For CellularRAM, СВЕ pin is used to distinguish memory configuring with normal operations. SMC 
configuration is the same as normal operation mode configuration, except rf cre en is set to 1. 


Software-Method 


For some memories, a special transaction sequence may be used to program memory registers. User 
can refer to memory data sheet for the detailed sequence. 


During software-method configuring, SMC configuration is the same as normal operation mode. 


Address-Control for AADM 


There is a special method for some AADM devices. CRE signal is issued on a high-bit of data bus in 
first address phase instead of separate CRE input. 


In first address phase, some of high bits are unused because of memory size limitation, so these bits 
can be used to transform information like CRE, which makes hardware CRE pin saved. 


SMC provides these unused high-bit in first address phase configurable — rf aadmux addr. high, so 
user can use these configurable registers to mark CRE writing. 


The other configurations are the same as generic operations. 
Initialization Examples 

Example 1 

Condition: 

HCLK 

HCLK 2x not used 

С50: ADP Nor-Flash, burst mode, WAIT used. 

CS1: ADP CellularRAM, burst mode, WAIT used, CRE used 


Configuration 


Initialize SMC for configuring Nor-Flash and CellularRAM 


0х10 -- 0х11110000 

0x20 -- 0х10000000 

0x24 -- 0х10000000 

0x04 -- 0х10000010 

0х40 - 0x10104FFO 

0х44 -- 0x0151FOFO + (rf t first w««8) 

+ (rf t first г<<0) 

0x48 - 0x10000000 _ + (rf t adv width w««22) 
+ (rf t adv width r««20) 
+ (rf t we width w««12) 
+ (rf t we stp w««8) 

Охас -- 0x10000000 

0x50 - 0x10124FFO 

0х54 -- 0x0151FOFO + (rf_t_first_w<<8) 

+ (rf_t_first_r<<0) 

0x58 -- 0x10000000 + (rf t adv width w««22) 
+ (rf t adv width r««20) 
+ (rf t we width w««12) 
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+ (rf t we stp w««8) 
0x5C -- 0x10000000 


Configure Nor-Flash into burst mode 
Configure CellularRAM into burst mode 
Wait for about 40 cycles. For example, for(i=0;i<10;i++) 


Initialize SMC for normal accessing 


0x10 -- 0х111111Е0 

0х20 -- 0х10000080 

0x24 -- 0х10000080 

0x04 -- 0х10000010 

0х40 - 0x10101FF3 

0x44 -- 0x0152FOFF + (rf_t-first_w<<8) 

0x48  -- 0х10100000 + (rf t adv width w««22) 
+ (rf t we width w««12) 
+ (rf t we stp w««8) 

0х4С -- 0х10000000 

0x50 -- 0x10103FFF 

0х54 -- 0x0152FFFF 

0x58 - 0x10501000 

0х5С - 0х10000000 

0x10 - 0x111110E0 

Example 2 

Condition: 

HCLK 


HCLK_2x used 
С50: ADM Nor-Flash, burst mode, WAIT used. 
CS1: ADM CellularRAM, burst mode, WAIT used, CRE used 


Configuration 


Initialize SMC for configuring Nor-Flash and CellularRAM 


0х10 - 0х11110000 

0x20 -= 0х10000000 

0x24 -- 0х10000000 

0x04 -- 0х10000010 

0x40 - 0x10904FFO 

0x44 -- Ox0151FOFO + (rf t first w««8) 

+ (rf t first г<<0) 

0x48  -- 0x10000000  -«(rf t adv width w««22) 
+ (rf t adv width r««20) 
+ (rf t we width w««12) 
+ (rf t we stp w««8) 
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+ (rf t oe stp r««4) 
+ (rf t adswt w««2) 
+ (rf t adswt г<<0) 


Охас -- 0x10000000 
0x50 -- 0x10924FFO 
0x54 -- 0Х0151Ғ0Ғ0 + (rf t first w««8) 
+ (rf t first г<<0) 
0x58 - 0x10000000  - (rf t adv width w««22) 
+ (rf t adv width r««20) 
+ (rf t we width w««12) 
+ (rf t we stp w««8) 
+ (rf t ое stp г<<4) 
+ (rf t adswt w««2) 
+ (rf t adswt г<<0) 
0х5С - 0x10000000 


Configure Nor-Flash into burst mode 


Configure CellularRAM into burst mode 


Wait for about 40 cycles. For example, for(i=0;i<10;i++) 


Initialize SMC for normal accessing 


0x10 - 0x111111C0 

0x20 - 0х10000000 

0x24 -- 0х10000000 

0x04 -- 0х10000017 

0х40 -- 0x10901FF3 

0x44 -- 0Х0102ҒОЕЕ + (rf t first w««8) 

0x48 -- 0x10100011 + (rf t adv width w««22) 
+ (rf t we. width w««12) 
+ (rf t we stp w««8) 
+ (rf t adswt w««2) 

0х4С -- 0x10000000 

0x50 - 0x10903FFF 

0x54 -- 0x0102FFFF 

0x58 -- 0х10501015 

0х5С - 0х10000000 

0x10 -= 0х111110С0 

Ехатріе 3 

Condition: 

HCLK 


HCLK_2x used 
CS1: ADM CellularRAM, SDR burst mode, WAIT used, CRE used 


Configuration 
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Initialize SMC for configuring CellularRAM 


0х10 -- 0х11110000 
0x20 -- 0х10000000 
0x24 -- 0х10000000 
0x04 -- 0х10000010 
0x50 -- 0x10924FFO 
0x54 -- 0Х0151Ғ0Ғ0 + (rf t first w««8) 
+ (rf t first г<<0) 
0x58 - 0х10000000 + (гЁ t adv width w««22) 
+ (rf t adv width r««20) 
+ (rf t we width w««12) 
+ (rf t we stp w««8) 
+ (rf t oe stp r««4) 
+ (rf t adswt w««2) 
+ (rf t adswt г<<0) 
0х5С - 0x10000000 


Configure CellularRAM into burst mode 
Wait for about 40 cycles. For example, for(i=0;i<10;i++) 


Initialize SMC for normal accessing 


0x10 -- 0х111111С0 
0x20 - 0х10000000 
0х24  - 0х10000000 
0x04 -- 0х10000017 
0x50 - 0x10903FFF 
0x54 -- 0x0102FFFF 
0x58 - 0х10501015 
0х5С -- 0х10000000 
0x10 -- 0х111110С0 
Ехатріе 4 

Condition: 


CS1: ADM CellularRAM, DDR burst mode, Read WAIT used, Write WAIT not used 
DLL not used 


Configuration 


Initialize SMC for configuring CellularRAM 


0х10 -- 0х11110000 
0x04 -- 0х10000010 
0x50 - 0x10924FFO 
0х54 -- 0Х0151Ғ0Ғ0 + (rf t first w««8) 
+ (rf t first г<<0) 
0x58 - 0x10000000 + (rf t adv width w««22) 
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rf t adv width r««20) 
rf t we width w««12) 
rf t we stp w««8) 

rf t oe stp r««4) 

rf t adswt w««2) 


+ 
+ 
+ 
+ 
+ 
+ (rf t adswt r««O) 


тот — — — — 


0х5С - 0x10000000 
Configure CellularRAM into DDR burst mode 
Wait for about 40 cycles. For example, for(i=0;i<10;i++) 


Initialize SMC for normal accessing 


0x10 -- 0x111191CO0 

0x28 - 0x10000000 + (delay маџе<<0) 
0х2С - 0x10000000 + (delay маџе<<0) 
0x30 -- 0x10000000 + (delay маџе<<0) 
0х34 -- 0х10000000 + (delay маџе<<0) 
0x38 - 0х10000000 + (delay уаше<<0) 
0x04 -- 0х10000017 

0x50 - 0x08881FFF + (rf row length««20) 
0x54 -- 0x020210FF  - (rf t first w««8) 
0x58 - 0x10501015 

0x5C - 0хЕ0000000 

0x10 - 0x111190C0 

Example 5 

Condition: 

HCLK 


HCLK_2x used 
CS1: ADM CellularRAM, SDR burst mode, WAIT used, CRE used 
DLL used 


Configuration 


Initialize SMC for configuring CellularRAM 


0х10 - 0х11110000 

0x20 -= 0х10000000 

0x24 -- 0х10000000 

0x04 -- 0х10000010 

0x50 - 0x10924FFO 

0х54 -- 0x0151FOFO + (rf t first w««8) 

+ (rf t first г<<0) 

0x58 - 0x10000000  - (rf t adv width w««22) 
+ (rf t adv width r««20) 
+ (rf t we width w««12) 
+ (rf t we stp w««8) 
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+ (rf t oe stp r««4) 
+ (rf t adswt w««2) 
+ (rf t adswt г<<0) 
0х5С - 0x10000000 
Configure CellularRAM into burst mode 


Wait for about 40 cycles. For example, for(i=0;i<10;i++) 


Initialize DLL and delay lines 


0x20 -- 0х10000100 + (delay percentage««0) 

0x24 -- 0х10000100 + (delay percentage««0) 

0x08 -- 0x10000580  -(rf dll phase interval««16) 
+ (rf dll cpst thr««12) 


+ (rf dll auto с! en««9) 

0x08 - 0x10000480 + (rf dll phase interval««16) 
+ (rf dll cpst thr««12) 

+ (rf dll auto с! еп<<9) 


Initialize SMC for normal accessing 


0х10 - 0x111111C0 
0x04 - 0х10000017 
0x50 - 0x10903FFF 
0x54 -- 0x0102FFFF 
0х58 - 0x10501015 
0х5С -- 0х10000000 
0х10 - 0x111110C0 
Example 6 

Condition: 


CS1: ADM CellularRAM, DDR burst mode, Read WAIT used, Write WAIT not used 
DLL used 


Configuration 


Initialize SMC for configuring CellularRAM 


0x10 - 0x11110000 

0x04 -- 0x10000010 

0x50 - 0x10924FFO 

0x54 -- 0Х0151Ғ0Ғ0 + (rf t first w««8) 

+ (rf t first г<<0) 

0x58 - 0x10000000 + (rf t adv width w««22) 
+ (rf t adv width r««20) 
+ (rf t we width w««12) 
+ (rf t we stp w««8) 
+ (rf t oe stp r««4) 
+ (rf t adswt w««2) 
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0x5C 


+ (rf t adswt r««O) 
-- 0х10000000 


Configure CellularRAM into DDR burst mode 


Wait for about 40 cycles. For example, for(i=0;i<10;i++) 


Initialize DLL and delay lines 


0x24 
0x28 
0х2С 
0x30 
0x34 
0x38 
0x08 


-- 0х10000100 + (delay регсещаде<<0) 
-- 0х10000100 + (delay регсещаде<<0) 
-- 0х10000100 + (delay регсещаде<<0) 
-- 0х10000100 + (delay регсещаде<<0) 
-- 0х10000100 + (delay percentage<<0) 
-- 0х10000100 + (delay регсещаде<<0) 
-- 0х10000580 + ( dll phase interval««16) 
+ (а cpst thr««12) 


+ (rf dll auto сіг еп<<9) 


0х08 


-- 0х10000480 + (г? dll phase interval««16) 
+ (rf dll cpst thr««12) 


+ (rf dll auto с! еп<<9) 


Initialize SMC for normal accessing 
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0x10 - 0x111191C0 
0x04  - 0x10000017 
0x50 - 0x08881FFF + (М row length««20) 
0х54  - 0x020210FF + (rf t first w««8) 
0x58 - 0x10501015 
0x5C - 0хЕр000000 
0x10 -- 0x111190C0 
5.6 Serial Flash Controller 
Table 5-9 Pin mapping 

Ball | Pin Name Function1 | Typ | Function2 | Typ | Function3 Typ Func4 Typ 
T21 ESMCSNO ESMCSNO | O 
T20 ESMCSN1 ESMCSN1 | O 
R22 ESMDO ESMDO ИО 
R20 ESMD1 ESMD1 ИО 
R21 ESMD2 ESMD2 ИО 
Р22 ESMD3 ESMD3 ИО 
Р21 Е5МСІК ESMCLK О 
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5.6.1 Overview 


The main function of Serial Flash controller are transmitting command and data to flash and receiving 
data or status from flash, in 1 bit or 4 bit mode. Serial Flash Controller (SFC) Controls the serial flash 


read and write operations 
5.6.2 Features 


1.1.1.1 Flash Device 


Supports Device list: 


e МХІС 

@ WINBOND 

ө EON 

€ NUMONYX 
Giga Device 


1.1.1.2 Main features 


€ Supports up to 156MHz serial bus clock frequency 


ө Supports 2 


flash CS 


@ Supports up to 256Mbit spi nor flash memory when single CS 
€ Supports configurable dummy clocks 
@ Supports up to 40 bytes one time program 


Supports Standard SPI / Dual / Quad SPI mode 


Supports QPI mode 


1.1.1.3 Serial Flash Instruction Format 


Command code Address bytes Dummy bytes Data bytes 
1 bytes optional Optional optional 
Write write Write Read/write 


€ Supports instruction with 1 byte command only. 


supports instruction with 1 byte command, n bytes data write 
Supports instruction with 1 byte command, 24 bit address, and n bytes data program 
Supports instruction with 1 byte command, 24 bit address, and n bytes data read 
Supports instruction with 1 byte command, m bytes status information read. 


sak || LU LU LI LL 
CSN | ; 


100 


тре 5 руз? КИ 


Figure 5-60 1 byte instruction іп 1 bit mode 


210 of 989 


Spreadtrum Communications, Inc., Confidential and Proprietary 


This document contains information on a product under development. 


Spreadtrum reserves the right to change or discontinue this product without notice. 


ГЄЗ$РВЕАВТВИМ | SC6531E апа SC6531M Device Specification 


зак ___| LJ LJ LJ ы 
CSN 
юо етаго го 


О! 17 [5 | 3 [1 


Figure 5-61 1 byte instruction іп 2 bit mode 


зак x” J LJ L_ 


с у пи 
igp 
101 
103 [7 [3 | 


Figure 5-62 1 byte instruction in 4 bit mode 


3 


зак — ULI v ЛАЛЛЛЛ zn 
см | Г 


100 command7~0 адаг23~0 дага7~0 


Figure 5-63 program instruction with М byte data т 1 bit mode (М-1) 


23 0 


всік-- STU UU U UU UU UU YY SU ПП 
CSN 


100 command7-0 addr23~0 
ТОТ daa7-0 | 


Figure 5-64 read instruction with М byte data т 1 bit mode (М=1) 
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scx FU WU UU YUU UU UU ЛУ SU UU ПЛ 
CSN 


100 соттапа7-0 addr23~0 dummy7~0 


101 [| dtro | — 


Figure 5-65 read instruction with L byte dummy апа М byte data т 1 bit mode (L=1,M=1) 


1.1.1.4 Interrupt Operation 


ө After 1 frame instruction transmission, one interrupt will send to system, and software 
could read this interrupt. 
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1.1.1.5 Software Program Flow 


Start 


Set sfc enable 


set cmd_set 
& clk_div_mode 


Write micro instruction 
command buffer 


Configure type inf to type 
buffer 


no 
Wirte command or program 


Send AHB read request 


Set soft_start command 
| Transmit command апа 


address 


transmit instructions 


receive data 


Figure 5-66 software program flow 
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5.6.3 Signal descriptions 
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Pin Name /О Function 

CS n[3:0] О Serial Flash Chip Select 
SCLK О Serial Clock output 

100 /О Serial input output 0 

101 /О Serial input output 1 

102 /О serial input output 2 

103 /О serial input output 3 


5.6.4 Funtion description 


1.1.1.6 Block Diagram 


HCLK domain 


clk sfc domain 


FSM DLL 
control control 


Figure 5-67 SFC Block diagram 
SFC is partitioned to two clock domain: HCLK and clk sfc. 


clk sfc domain 


SFC PHY 


AHB can access SFC in HCLK domain , while SFC control and PHY can work in clk_sfc. So system 
can work in Higher frequency, not limited by SFC work frequency. 
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1.1.1.1 FSM control 


ж». 


SFC_CS_NONACT 
| _DLY 


SFC_READ_DAT Cre READ. STS) 


(== 


Figure 5-68 SFC FSM chart 


IDLE 


Status transition description: 
SFC_IDLE: during this status, sfc stops work. 
SFC DLL HOLD: during this status , dll is working. 
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SFC. HOLD: during this status, sfc stops work. 

SFC_CS_NONACT_DLY: during this status, CS is high. 

SFC СӘН CLKOUTO: during this status, enable the output serial clock. 

SFC TSLSH DLY: during this status, mask the output serial clock 

SFC WRITE CMD: during this status, sfc write command, or program data to Flash. 


SFC READ STS: during this status, sfc read status information or other important information from 
FLASH. 


SFC READ DAT: during this status, sfc read data from FLASH. 

SFC TSLCH DLY: during this status, mask the output serial clock. 

SFC_CSH_CLKOUT1: during this status, enable the output serial clock 

Condition description: 

Condition 1: ѕїс pause = 1 

Condition 2: (sfc request | sfc reg after hol) && (rf tshsl dly num != 0) 

Condition 3: (віс request | ѕїс req after hol) && (rf tshsl dly num == 0) && rf csh clkoutO en 


Condition 4: (sfc request | ѕїс reg after hol) && (rf tshsl ау num == 0) && (rf csh clkoutO en--0) 
&& rf tslsh dly 


Condition 5: (віс request | ѕїс req after hol) && (rf tshsl dly num == 0) && (rf csh clkoutO en--0) 
&& (rf_tslsh_dly==0) 


Condition 6: tshsl dly end && rf csh clkoutO0 en 

Condition 7: tshsl dly епа && (rf csh clkoutO еп==0) 48 rf tslsh dly 

Condition 7: tshs| dly end && (rf csh clkoutO еп--0) && (rf tslsh dlyz-0) 
Condition 9: csh clkoutO cnt end && rf tslsh dly 

Condition 10: csh  clkoutO cnt end && (rf_tslsh_dly==0) 

Condition 11: rd sts st-- 

Condition 12 (rd sts st--0) да rd dat st 

Condition 13 (rd sts ві--0) && (rd dat st-20)&&write end 

Condition 14 (rd sts ві--0) && (rd dat st--0)&&write end && rf csh clkout1 en 
Condition 15 (rd sts st-20) && (rd dat st--0)&&write end && (rf csh clkout1 еп--0) 
Condition 16 rd sts end && rf tshch dly 


Condition 17 rd sts end && (rf tshch аІу==0 ) && rf csh clkout1 еп 
Condition 18 rd sts end && (rf tshch (1у--0 ) && (rf csh clkout1 en--0) 
Condition 19 : rd dat end && rf tshch dly 

Condition 20: rd dat end && rf_tshch_dly==0 ) 48 rf csh clkout1 en 
Condition 21: rd dat end && rf_tshch_dly==0 ) && (rf csh clkout1 еп--0) 
Condition 22: сѕһ clkout1 cnt епа==1 


Condition 23: dll pause req - 1 
Condition 24: dll! pause req = 0 


1.1.1.2 Timing Parameter 
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ESMCLK 


ESMD [0] 


Ш | 


ESMD [1] ( ) 4 w 
| 


Tdly 


Figure 5-69 SFC Timing Chart 


Symbol Parameter Min Max 
fESMCLK SFC output clock 156MHz 
frequency 
Tset SFC output data 3ns 
setup time 
Thld SFC output data hold. | 3ns 
time 
тау Flash output delay 4.5ns 
5.6.5 Control registers 


5.6.5.1 
ARM base address: 


Offset 
Address 


0x1000 
0x1004 
0x100C 
0x1010 
0x101C 
0x1020 
0x1024 
0x1028 
0x102C 
0x1030 
0x1034 


Memory map 
020A0_0000 


this control register) 
[csmus | 
|зеошкока ү - 


Spreadtrum Communications, Inc., Confidential and Proprietary 


This document contains information on a product under development. 


ООО ООО 
scissors ООО 
ЗОЖ |” 
зоном ООО 
ООО ООО 
5 


217 of 989 


Spreadtrum reserves the right to change or discontinue this product without notice. 


[ГЄЗ$РВЕАВТВИМ | SC6531E апа SC6531M Device Specification 


this control register) 
кори ү о 
seesama | SSCS 
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Address this control register) 
ШЕ CEN 


ооло [коооз | > | 


5.6.5.2 Register description 


5.6.5.3 SFC СМО SET 


Address : 0х20А0 0000 
Description: The register is used to configure command mode 


Field Name Bit Type | Reset | Description 
Value 


2 та __|__| ма | 
DATA_RD_INT_MASK [7] R/W | 110 |0: mask read int flag 
1: unmask read int flag 
AHB RD FLG SEL RAW | 10 0: ahb_rdata_vid = 0 when write mode 
1: ahb_rdata_vid = 1 when write mode 
SFC_RD_ALIGN [5] RAN |1710 0: sfc read flash word align 
1: sfc read flash random 


CSO_STS_INI_LADDR_SEL | [4:3] R/W | 270 Read back status information initial address 
selection signal: 
0: command buffer 7 
1: command buffer 6 
2: command buffer 5 
3: command buffer 4 


С50 RDATA BIT. MODE | [2:1] RAW | 210 АНВ read data bit mode: 
0: 1 bit mode 
1: 2 bit mode 
2: 4 bit mode 
CMD_SET R/W | 1711 0: software write serial flash register, or 
program ,or read status information 
1: AHB read data from serial flash 
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5.6.5.4 SFC_SOFT_REQ 


Address : 0х20А0 0004 
Description: The register is used to configure soft request 


Field Name Bit Type | Reset | Description 
Value 


SOFT_REQ 0) [wo то | Soft request to sfc for write command or program. 


5.6.5.5 С50 TBUF CLR 


Address : 0х20А0 0008 
Description: The register is used to configure type information buffer clear 


Field Name Bit Type | Reset | Description 
Value 


TBUF CLR (012 [wo то | Type buffer clear control register 


5.6.5.6 SFC INT CLR 


Address : 0х20А0_000С 
Description: The register is used to configure interrupt clear 


Field Name Type | Reset | Description 
Value 


INT_ имт сво | моз ш мо Tho | Sfc сөбіпі clear control register | cs0 int clear control | Sfc сөбіпі clear control register | 
INT_CLR1 Sfc cs1 int clear control register 


5.6:5.7 SFC_STATUS 


Address : 0x20A0_0010 
Description: The register is used to storage sfc status. 


Field Name Bit Type | Reset | Description 
Value 


int_req_sfc li req зе |9 Во |180 | Sfc interrupt request signal 


Sfc_idle [1] Tho 0: sfc is busy 
1: sfc is idle 


Cur_sfc_state [2 {во | 40 | Sfc ОЕ Ини | Sfc current state о с state 
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БЕТІНЕ ГЕНІ: [ze ЕЛГЕ CS 


ма ОО ОО ОО СООО 


5.6.5.8 CSO TIMING CFG 


Address : 0х20А0 0014 
Description: The register is used to configure CS timing 


Field Name Bit Type | Reset | Description 
Value 


Tslch dly R/W Sfc cs active setup time delay control 
0: no delay 
1: delay 1 clk 


Tshch_dly Sfc cs not active setup time delay control 
0: no delay 
1: delay 1 clk 


Csh_clkout0_en First clk out enable when cs high 
0: not enable 
1: enable 


Last clk out enable when cs high 
0: not enable 
1: enable 


CS deselect time delay num. 


0: no delay 
1: delay 1 clk 


CS DLY SEL : CS delay sel 
0: no delay 
1: delay 1 hclk 
2: delay 2 hclk 


Reserved 


5.6.5.9 CS0 RD SAMPLE CFG 


Address : 0х20А0 0018 
Description: The register is used to configure read sample control registers 


Field Name Bit Type | Reset | Description 
Value 


byte sample vld dly | [12:10] | R/W Ld sample valid delay sel 
_sel 0: no delay 
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1: delay 1 hclk 
2: delay 2 hclk 


Bit sample vld dly 5 Ви sample valid delay sel 
sel 0: no delay 


1: delay 1 hclk 
2: delay 2 hclk 


Sample_rst aes cE Sfc if read buffer sample reset 
t sample dly м 5:3] |RW т | Sfc if read buffer write enable delay control 


5.6.5.10 SFC CLK CFG 


Address : 0х20А0_001С 
Description: The register is used to configure clock configuration registers 


Field Name Type | Reset | Description 
Value 


РА м 
Я ССС [Оше с — S 


CLK_2X_EN [10] RAN | 10 Sfc sample 2х en in sfc control , when sample 
clock use 2x ,this bit should enable 
CLK OUT 2X EN RAN | 1780 біс phy clock out use 2x: 
0: not 2x 
1: use 2x 
CLK_SAMPLE_2X_PHASE R/W | 10 Sfc phy sample 2x clock phase: 
0: phase 0 
1: phase 1 


CLK_SAMPLE_2X_EN Sfc phy sample clock use 2x 


CLK SAMPLE SEL R/W |170 Sfc read sample clock select 
0: clock from loop pad 
1: clock from dly line 


CLK OUT EN SEL [5:3] R/W |370 CIk out enable delay sel 
0: no delay 
1: delay 1 hclk 
2: delay 2 hlck 


CLK POLARITY [2] R/W |270 Serial Clock polarity 
0: neg 
1: pos 


CLK DIV MODE [1:0] 0: sfc output serial clock frequency equals to 
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Sfc work clock frequency 


1: sfc output serial clock frequency equals to 
1/2 sfc work clock frequency 


2: sfc output serial clock frequency equals to 
1/4 sfc work clock frequecny 


5.6.5.11 SFC_CS_CFG 


Address : 0х20А0_0020 
Description: The register is used to configure flash CS selection control information 


Field Name Type | Reset | Description 
Value 


SOFT_CS e R/W Beene Мм НИИ select chip 0 
1: select chip 1 


5.6.5.12 SFC_LSB_CFG 


Address : 0х20А0 0024 
Description: The register is used to configure spi bus endian control 


Field Name Bit Type | Reset | Description 
Value 


тл | [ше 7 
SPI ENDIAN RX [1] RAW | 10 0: Spi rx bit MSB first 
1: spi rx bit LSB first 
SPI ENDIAN TX RAW | ТПО 0: Spi tx bit MSB first 
1: spi tx bit LSB first 


5.6.5.13 SFC IO рҮ СЕС 


Address : 0х20А0 0028 
Description: Тһе register is used to configure SFC IO delay 


Field Name Type | Reset | Description 
Value 


DO_DLY_SEL = R/W i 2---- Ж data out delay sel 
0: no delay 
1: delay 1 hclk 
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DATA_IE_WIDTH_CTRL | [4] R/W 0: data ie is sfc data ie 
1: data ie is sfc data ie | віс data ie d1 


DATA IE DLY SEL [3:2] RAN |2'hO Data ie delay sel 
0: no delay 
1: delay 1 hclk 
2: delay 2 hclk 


DATA OE DLY SEL [1:0] RW |270 Data oe delay sel 
0: no delay 
1: delay 1 hclk 
2: delay 2 hclk 


5.6.5.14 ЅЕС WP НІ INIT. СЕС 


Address : 0х20А0 002C 
Description: The register is used to configure ӘРІ bus WP/Hold initial 


Field Name Bit Type | Reset | Description 
Value 


[31:2] _______|Резма | Resrved 
е — ІМІТ [1] RAV | 1°h1 0: HLDn initial value is 0 
1: HLDn initial value is 1 
WP INIT [0] RAV |11 0: WPn initial value is 0 
1: WPn initial value is 1 


5.6.5.15 SFC_DLO 


Address : 0х20А0 0030 
Description: 


Field Name Bit Type | Reset | Description 
Value 


DLO_DLY_CPST_EN RAN | 10 0: manual compensation feces ems software 
1: auto compensation by dll 


DLO рҮ INV [7] R/W | 1780 0: sample clock not invert 
1: sample clock invert 


DLO DLY SEL |[6:0] | Rw |7һо | DLO dly number for manual set 
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5.6.5.16 SFC_DL1 


Address : 0х20А0 0034 
Description: 


Field Name Bit Type | Reset | Description 
Value 


DL1 DLY CPST EN RAN | 10 0: manual compensation Ema software 
1: auto compensation by dll 


DL1 DLY INV [7] RAV | 170 0: sample clock not invert 
1: sample clock invert 


DL1 DLY SEL [60] | RW |7Һ0 |DLtidynumberformanalset = | 


5.6.5.17 SFC DLL 


Address : 0х20А0 0038 
Description: 


Field Name Bit Type | Reset | Description 

Value 
[ 0 [ma| | mme —— — 
DLL CPST THR [15:12] DII | DII compensation threshold value | | DII compensation threshold value | value 


DLL_CPST_START [11] RAN | 10 0: DII compensation start by hardware 
1: dll compensation start by software 


DLL CPST EN DII compensation enable 


DLL AUTO CLR EN SA ge по DLL auto clear by hardware 


DLL_CLR RAN | 10 Dil clear by software 
0: not clear 
1: clear 

DLL_EN [7] R/W | 10 0: dil disable 
1: 4 7 7 enable 


t_sample_dly_r [2:0] Sfc if read buffer read enable delay control 
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5.6.5.18 С50 СМО BUFO 


Address : 0х20А0_0040 
Description: The register is used to configure command buffer 0 


ста Биж [31:0] 327110000: 0003 | Command buffer 0 


5.6.5.19 С50 СМО BUF1 


Address : 0х20А0 0044 
Description: The register is used to configure command buffer 1 


ста_Бин [31:0] 32780000 0000 | Command buffer 1 


5.6.5.20 С50 СМО BUF2 


Address : 0х20А0_0048 
Description: The register is used to configure command buffer 2 


cmd buf2 [31:0] 32110000 0000 | Command buffer 2 


5.6.5.21 С50 СМО ВОЕЗ 


Address : 0х20А0_004С 
Description: The register is used to configure command buffer 3 


cmd buf3 [31:0] 32'h0000. 0000 | Command buffer 3 


5.6.5.22 С$0_СМО_ВУЕ4 


Address : 0х20А0_0050 
Description: The register is used to configure command buffer 4 
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5.6.5.23 С50 СМО BUF5 


Address : 0х20А0 0054 
Description: The register is used to configure command buffer 5 


cmd buf5 [31:0] 32'h0000 0000 | Command buffer 5 


5.6.5.24 С50 СМО BUF6 


Address : 0х20А0_0058 
Description: The register is used to configure command buffer 6 


cmd buf6 [31:0] 32'h0000 0000 | Command buffer 6 


5.6.5.25 С50 СМО BUF7 


Address : 0х20А0_005С 
Description: The register is used to configure command buffer 7 


[31:0] 32180000 0000 | Command buffer 7 


5.6.5.26 CS0 CMD BUF8 


Address : 0х20А0 0060 
Description: The register is used to configure command buffer 8 


cmd buf8 [31:0] 32'h0000 0000 | Command buffer 8 


5.6.5.27 С50 СМО BUF9 


Address : 0х20А0 0064 
Description: The register is used to configure command buffer 9 
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5.6.5.28 С50 СМО BUF10 


Address : 0х20А0 0068 
Description: The register is used to configure command buffer 10 


ста Бино [31:0] 32110000 0000 | Command buffer 10 


5.6.5.29 С50 СМО BUF11 


Address : 0х20А0_006С 
Description: The register is used to configure command buffer 11 


cmd Бин! [31:0] 32110000 0000 | Command buffer 11 


5.6.5.30 CSO TYPE INF BUFO 


Address : 0х20А0 0070 
Description: The register is used to configure type information buffer 0 


Field Name Bit Type | Reset | Description 
Value 
ValidO RAN | 1 0: command bufferO is invalid 
1: command bufferO is valid 


Bit modeO [2:1] R/w Command bufferO bit mode 
0: 1 bit mode 
1: 2 bit mode 
2: 4 bit mode 


Byte numO [4:3] R/W Command buffer 0 byte number: 
0: 1 byte 
1: 2 byte 
2: 3 byte 
3: 4 byte 
Operation statusO [6:5] R/W Command buffer 0 operation status: 
0: write 
1: read 
2: High-Z 


Byte send modeO [7] R/W Command buffer 0 byte send mode: 
0: byte0,1,2,3 order 
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|| T: byte3,2,1,0 order 


Valid1 R/W 0: command buffer 1 is invalid 
1: command buffer 1 is valid 


Bit_mode1 [10:9] Command buffer 1 bit mode 
0: 1 bit mode 
1: 2 bit mode 
2: 4 bit mode 


Byte_num1 [12:11] | RW |2 Command buffer 1 byte number: 
0: 1 byte 
1: 2 byte 
2: 8 byte 
3: 4 byte 


Operation status1 [14:13] | RAW Command buffer 1 operation status: 
0: write 
1: read 
2: High-Z 

Byte send model [15] RW |1 Command buffer 1 byte send mode: 
0: byte0,1,2,3 order 
1: byte3,2,1,0 order 

Valid2 [16] R/W 0: command buffer 2 is invalid 
1: command buffer 2 is valid 


Bit_mode2 [18:17] | R/w Command buffer 2 bit mode 
0: 1 bit mode 
1: 2 bit mode 
2: 4 bit mode 
Byte_num2 [20:19] | RAW Command buffer 2 byte number: 
0:1 byte 
1:2 byte 
2:3 byte 
3: 4 byte 
Operation_status2 [22:21] | ВЛМ Command buffer 2 operation status: 
0: write 
1: read 
2: High-Z 


Byte_send_mode2 [23] R/W Command buffer 2 byte send mode: 
0: byte0,1,2,3 order 
1: byte3,2,1,0 order 

Valid3 [24] R/W 0: command buffer 3 is invalid 
1: command buffer 3 is valid 


Bit_mode3 [26:25] | R/w Command buffer 3 bit mode 
0: 1 bit mode 
1: 2 bit mode 
2: 4 bit mode 
Byte_num3 [28:27] IRW |0 | Command buffer 3 byte number: 
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Operation_status3 [30:29] | ВЛМ Command buffer 3 operation status: 
0: write 
1: read 
2: High-Z 


Byte send mode3 [31] R/W Command buffer 3 byte send mode: 
0: byte0,1,2,3 order 
1: byte3,2,1,0 order 


5.6.5.31 CSO TYPE INF BUF1 


Address : 0х20А0 0074 
Description: The register is used to configure type information buffer 1 


Field Name Bit Type | Reset | Description 
Value 
Valid4 R/W 0: command buffer 4 is invalid 
1: command buffer 4 is valid 


Bit_mode4 [2:1] R/w Command buffer 4 bit mode 
0: 1 bit mode 
1: 2 bit mode 
2: 4 bit mode 
Byte_num4 [4:3] R/W Command buffer 4 byte number: 
0: 1 byte 
1:2 byte 
2:3 byte 
3: 4 byte 


Operation_status4 [6:5] R/W Command buffer 4 operation status: 
0: write 
1: read 
2: High-Z 

Byte_send_mode4 [7] R/W Command buffer 4 byte send mode: 
0: byte0,1,2,3 order 
1: byte3,2,1,0 order 

Valid5 R/W 0: command buffer 5 is invalid 
1: command buffer 5 is valid 


Bit_mode5 [10:9] R/w Command buffer 5 bit mode 
0: 1 bit mode 
1: 2 bit mode 
2: 4 bit mode 
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Byte num5 [12:11] | RAW Command buffer 5 byte number: 
0: 1 byte 
1: 2 byte 
2: 8 byte 
3: 4 byte 


Operation status5 [14:13] | RAW Command buffer 5 operation status: 
0: write 
1: read 
2: High-Z 

Byte send mode5 [15] R/W Command buffer 5 byte send mode: 
0: byte0,1,2,3 order 
1: byte3,2,1,0 order 

Valid6 [16] R/W 0: command buffer 6 is invalid 
1: command buffer 6 is valid 


Bit_mode6 [18:17] | R/w Command buffer 6 bit mode 
0: 1 bit mode 
1: 2 bit mode 
2: 4 bit mode 
Byte_num6 [20:19] | ВЛМ Command buffer 6 byte number: 
0: 1 byte 
1:2 byte 
2:3 byte 
3: 4 byte 


Operation_status6 [22:21] | ВЛМ Command buffer 6 operation status: 
0: write 
1: read 
2: High-Z 

Byte_send_mode6 [23] R/W Command buffer 6 byte send mode: 
0: byte0,1,2,3 order 
1: byte3,2,1,0 order 

Valid7 [24] R/W 0: command buffer 7 is invalid 
1: command buffer 7 is valid 


Bit_mode7 [26:25] | R/w Command buffer 7 bit mode 
0: 1 bit mode 
1: 2 bit mode 
2: 4 bit mode 


Byte_num7 [28:27] | RAW Command buffer 7 byte number: 
0: 1 byte 
1:2 byte 
2:3 byte 
3: 4 byte 
Operation_status7 [30:29] | ВЛМ Command buffer 7 operation status: 
0: write 
1: read 
2: High-Z 
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Byte send_mode7 [31] R/W Command buffer 7 byte send mode: 
0: byte0,1,2,3 order 
1: byte3,2,1,0 order 


5.6.5.32 CSO TYPE INF BUF2 


Address : 0х20А0_0078 
Description: The register is used to configure type information buffer 2 


Field Name Bit Type | Reset | Description 
Value 
Valid8 RAN 0: command buffer 8 is invalid 
1: command buffer 8 is valid 


Bit mode8 [2:1] R/w Command buffer 8 bit mode 
0: 1 bit mode 
1: 2 bit mode 
2: 4 bit mode 
Byte num8 [4:3] R/W Command buffer 8 byte number: 
0: 1 byte 
1: 2 byte 
2: 3 byte 
3: 4 byte 
Operation_status8 [6:5] R/W Command buffer 8 operation status: 
0: write 
1: read 
2: High-Z 


Byte send mode8 [7] R/W Command buffer 8 byte send mode: 
0: byte0,1,2,3 order 
1: byte3,2,1,0 order 

Valid9 [8] RAN 0: command buffer 9 is invalid 
1: command buffer 9 is valid 


Bit mode9 [10:9] R/w Command buffer 9 bit mode 
0: 1 bit mode 
1: 2 bit mode 
2: 4 bit mode 
Byte num9 [12:11] | RAW Command buffer 9 byte number: 
0: 1 byte 
1: 2 byte 
2: 8 byte 
3: 4 byte 


Operation status9 [14:13] | RAW Command buffer 9 operation status: 
0: write 
1: read 
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Byte_send_mode9 [15] R/W Command buffer 9 byte send mode: 
0: byte0,1,2,3 order 
1: byte3,2,1,0 order 

Valid10 [16] RAN 0: command buffer 10 is invalid 
1: command buffer 10 is valid 


Bit mode10 [18:17] | R/w Command buffer 10 bit mode 
0: 1 bit mode 
1: 2 bit mode 
2: 4 bit mode 


Byte num10 [20:19] | RAW Command buffer 10 byte number: 
0: 1 byte 
1:2 byte 
2:3 byte 
3: 4 byte 


Operation_status10 [22:21] | ВЛМ Command buffer 10 operation status: 
0: write 
1: read 
2: High-Z 

Byte_send_mode10 [23] R/W Command buffer 10 byte send mode: 
0: byte0,1,2,3 order 
1: byte3,2,1,0 order 

Valid11 [24] R/W 0: command buffer 11 15 invalid 
1: command buffer 11 is valid 


Bit тойе11 [26:25] | R/w Command buffer 11 bit mode 
0: 1 bit mode 
1: 2 bit mode 
2:4 bit mode 


Byte num11 [28:27] | R/W Command buffer 11 byte number: 
0: 1 byte 
1:2 byte 
2:3 byte 
3: 4 byte 


Operation status1 1 [30:29] | ВЛМ Command buffer 11 operation status: 
0: write 
1: read 
2: High-Z 

Byte_send_mode11 [31] R/W Command buffer 11 byte send mode: 
0: byte0,1,2,3 order 
1: byte3,2,1,0 order 
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5.6.5.33 CS1_RD_CFG 


Address : 0х20А0_0080 
Description: The register is used to configure command mode 


Field Name Bit Type | Reset | Description 
Value 


ims] О 2-1 


5175 INI ADDR SEL [4:3] RW |270 Read back status information initial address 
selection signal: 
0: command buffer 7 
1: command buffer 6 
2: command buffer 5 
3: command buffer 4 


RDATA BIT MODE [2:1] R/W AHB read data bit mode: 
0: 1 bit mode 
1: 2 bit mode 
2: 4 bit mode 


5.6.5.34 CS1 TBUF CLR 


Address : 0х20А0 0088 
Description: The register is used to configure type information buffer clear 


Field Name Bit Type | Reset | Description 
Value 


TBUF CLR Type buffer clear control register 


5.6.5.35 CS1 TIMING CFG 


Address : 0х20А0 0094 
Description: The register is used to configure CS timing 


Field Name Bit Type | Reset | Description 
Value 


Tslch dly R/W Sfc cs active setup time delay control 
0: no delay 
1: delay 1 clk 


Tshch_dly [1] RAN |1 Sfc cs not active setup time delay control 
0: no delay 
1: delay 1 clk 
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Csh clkoutO en 
Csh clkout1 en 


Tslsh dly num [6:4] 


CS DLY SEL [8:7] 


эл 


5.6.5.36 CS1 RD SAMPLE CFG 


Address : 0х20А0 0098 
Description: The register is used to configure rea 


Field Name Type | Reset 
Value 


шз | 


б Sepe 


n—— 
sel 


Bit sample vld dly 
sel 


ШЕЕ 


meas fr fo 
Teeme ayw ва [ки [т — 
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First clk out enable when cs high 
0: not enable 
1: enable 


Last clk out enable when cs high 
0: not enable 
1: enable 


CS deselect time delay num. 


0: no delay 
1: delay 1 clk 


CS delay sel 
0: no delay 

1: delay 1 hclk 
2: delay 2 hclk 


Reserved 


d sample control registers 


Reserved 


byte sample valid delay sel 
0: no delay 

1: delay 1 hclk 

2: delay 2 hclk 


Bit sample valid delay sel 
0: no delay 

1: delay 1 hclk 

2: delay 2 hclk 


Sfc if read buffer sample reset 
Sfc if read buffer write enable delay control 
Sfc if read buffer read enable delay control 
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5.6.5.37 CS1 CMD BUFO 


Address : 0х20А0_00С0 
Description: The register is used to configure command buffer 0 


ста Биж [31:0] 32110000 0003 | Command buffer 0 


5.6.5.38 CS1_CMD_BUF1 


Address : 0х20А0_00С4 
Description: The register is used to configure command buffer 1 


cmd bufi [31:0] 32'h0000 0000 | Command buffer 1 


5.6.5.39 CS1_CMD_BUF2 


Address : 0х20А0_00С8 
Description: The register is used to configure command buffer 2 


cmd Биг [31:0] 32110000 0000 | Command buffer 2 


5.6.5.40 CS1_CMD_BUF3 


Address : 0х20А0_00СС 
Description: The register is used to configure command buffer 3 


cmd buf3 [31:0] 327110000 0000 | Command buffer 3 


5.6.5.41 CS1_CMD_BUF4 


Address : 0х20А0 0000 
Description: The register is used to configure command buffer 4 


cmd_buf4 [31:0] 32'10000_0000 | Command buffer 4 


5.6.5.42 CS1 СМО BUF5 
Address : 0х20А0 00D4 
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Description: The register is used to configure command buffer 5 


cmd buf5 [31:0] 32'h0000 0000 | Command buffer 5 


5.6.5.43 CS1 CMD BUF6 


Address : 0х20А0_0008 
Description: The register is used to configure command buffer 6 


cmd buf6 [31:0] 32180000 0000 | Command buffer 6 


5.6.5.44 CS1 CMD BUF7 


Address : 0х20А0_000С 
Description: The register is used to configure command buffer 7 


cmd buf7 [31:0] 32'h0000 0000 | Command buffer 7 


5.6.5.45 CS1 СМО BUF8 


Address : 0х20А0 00Е0 
Description: The register is used to configure command buffer 8 


cmd_buf8 [31:0] 32180000 0000 | Command buffer 8 


5.6.5.46 CS1 CMD BUF9 


Address : 0х20А0 00Е4 
Description: The register is used to configure command buffer 9 


cmd buf9 [31:0] 32110000 0000 | Command buffer 9 


5.6.5.47 CS1 СМО BUF10 


Address : 0х20А0 00Е8 
Description: The register is used to configure command buffer 10 


Spreadtrum Communications, Inc., Confidential and Proprietary 237 of 989 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


ГЄЗ$РВЕАВТВИМ | SC6531E апа SC6531M Device Specification 


cmd Био [31:0] 32180000 0000 | Command buffer 10 


5.6.5.48 CS1 CMD BUF11 


Address : 0х20А0_00ЕС 
Description: The register is used to configure command buffer 11 


ста Биѓ11 [31:0] 32'h0000. 0000 | Command buffer 11 


5.6.5.49 CS1 TYPE INF BUFO 


Address : 0х20А0 00Ғ0 
Description: The register 15 used to configure type information buffer 0 


Field Name Bit Type | Reset | Description 
Value 
ValidO RAN |1 0: command bufferO is invalid 
1: command bufferO is valid 


Bit modeO [2:1] R/w Command bufferO bit mode 
0: 1 bit mode 
1: 2 bit mode 
2: 4 bit mode 
Byte numO [4:3] RAN Command buffer 0 byte number: 
0: 1 byte 
1: 2 byte 
2: 8 byte 
3: 4 byte 


Operation statusO [6:5] R/W Command buffer 0 operation status: 
0: write 
1: read 
2: High-Z 

Byte send modeO [7] R/W Command buffer 0 byte send mode: 
0: byte0,1,2,3 order 
1: byte3,2,1,0 order 

Valid1 RW |1 0: command buffer 1 is invalid 
1: command buffer 1 is valid 


Bit modet1 [10:9] R/w Command buffer 1 bit mode 
0: 1 bit mode 
1: 2 bit mode 
2: 4 bit mode 
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Byte_num1 [12:11] | RW |2 Command buffer 1 byte number: 
0: 1 byte 
1:2 byte 
2:3 byte 
3: 4 byte 


Operation_status1 [14:13] | RAW Command buffer 1 operation status: 
0: write 
1: read 
2: High-Z 

Byte send model [15] RW |1 Command buffer 1 byte send mode: 
0: byte0,1,2,3 order 
1: byte3,2,1,0 order 

Valid2 [16] R/W 0: command buffer 2 is invalid 
1: command buffer 2 is valid 


Bit_mode2 [18:17] | Н/м Command buffer 2 bit mode 
0: 1 bit mode 
1: 2 bit mode 
2: 4 bit mode 
Byte_num2 [20:19] | ВЛМ Command buffer 2 byte number: 
0: 1 byte 
1:2 byte 
2:3 byte 
3: 4 byte 


Operation_status2 [22:21] | ВЛМ Command buffer 2 operation status: 
0: write 
1: read 
2: High-Z 

Byte_send_mode2 [23] R/W Command buffer 2 byte send mode: 
0: byte0,1,2,3 order 
1: byte3,2,1,0 order 

Valid3 [24] R/W 0: command buffer 3 is invalid 
1: command buffer 3 is valid 


Bit_mode3 [26:25] | R/w Command buffer 3 bit mode 
0: 1 bit mode 
1: 2 bit mode 
2: 4 bit mode 


Byte_num3 [28:27] | RAW Command buffer 3 byte number: 
0: 1 byte 
1:2 byte 
2:3 byte 
3: 4 byte 
Operation_status3 [30:29] | ВЛМ Command buffer 3 operation status: 
0: write 
1: read 
2: High-Z 
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Byte send mode3 [31] R/W Command buffer 3 byte send mode: 
0: byte0,1,2,3 order 
1: byte3,2,1,0 order 


5.6.5.50 CS1_TYPE_INF_BUF1 


Address : 0х20А0 00Ғ4 
Description: The register is used to configure type information buffer 1 


Field Name Bit Type | Reset | Description 
Value 
Valid4 R/W 0: command buffer 4 is invalid 
1: command buffer 4 is valid 


Bit_mode4 [2:1] R/w Command buffer 4 bit mode 
0: 1 bit mode 
1: 2 bit mode 
2: 4 bit mode 
Byte_num4 [4:3] R/W Command buffer 4 byte number: 
0: 1 byte 
1:2 byte 
2:3 byte 
3: 4 byte 
Operation_status4 [6:5] R/W Command buffer 4 operation status: 
0: write 
1: read 
2: High-Z 


Byte_send_mode4 [7] R/W Command buffer 4 byte send mode: 
0: byte0,1,2,3 order 
1: byte3,2,1,0 order 

Valid5 [8] R/W 0: command buffer 5 is invalid 
1: command buffer 5 is valid 


Bit_mode5 [10:9] R/w Command buffer 5 bit mode 
0: 1 bit mode 
1: 2 bit mode 
2: 4 bit mode 
Byte_num5 [12:11] | ВЛМ Command buffer 5 byte number: 
0: 1 byte 
1:2 byte 
2:3 byte 
3: 4 byte 


Operation_status5 [14:13] | RAW Command buffer 5 operation status: 
0: write 
1: read 
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Byte send mode5 [15] R/W Command buffer 5 byte send mode: 
0: byte0,1,2,3 order 
1: byte3,2,1,0 order 

Valid6 [16] R/W 0: command buffer 6 is invalid 
1: command buffer 6 is valid 


Bit_mode6 [18:17] | Н/м Command buffer 6 bit mode 
0: 1 bit mode 
1: 2 bit mode 
2: 4 bit mode 
Byte_num6 [20:19] | RAW Command buffer 6 byte number: 
0: 1 byte 
1:2 byte 
2:3 byte 
3: 4 byte 


Operation_status6 [22:21] | ВЛМ Command buffer 6 operation status: 
0: write 
1: read 
2: High-Z 

Byte send mode6 [23] R/W Command buffer 6 byte send mode: 
0: byte0,1,2,3 order 
1: byte3,2,1,0 order 

Valid7 [24] R/W 0: command buffer 7 is invalid 
1: command buffer 7 is valid 


Bit mode7 [26:25] | R/w Command buffer 7 bit mode 
0: 1 bit mode 
1: 2 bit mode 
2:4 bit mode 
Byte num7 [28:27] | R/W Command buffer 7 byte number: 
0: 1 byte 
1:2 byte 
2:3 byte 
3: 4 byte 


Operation_status7 [30:29] | ВЛМ Command buffer 7 operation status: 
0: write 
1: read 
2: High-Z 

Byte send mode? [31] R/W Command buffer 7 byte send mode: 
0: byte0,1,2,3 order 
1: byte3,2,1,0 order 
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5.6.5.51 CS1_TYPE_INF_BUF2 


Address : 0х20А0 00Ғ8 
Description: The register is used to configure type information buffer 2 


Field Name Bit Type | Reset | Description 
Value 
Valid8 R/W 0: command buffer 8 is invalid 
1: command buffer 8 is valid 


Bit_mode8 [2:1] R/w Command buffer 8 bit mode 
0: 1 bit mode 
1: 2 bit mode 
2: 4 bit mode 
Byte num8 [4:3] RAN Command buffer 8 byte number: 
0: 1 byte 
1: 2 byte 
2: 8 byte 
3: 4 byte 


Operation status8 [6:5] R/W Command buffer 8 operation status: 
0: write 
1: read 
2: High-Z 

Byte send. modes [7] R/W Command buffer 8 byte send mode: 
0: byte0,1,2,3 order 
1: byte3,2,1,0 order 


Valid9 R/W 0: command buffer 9 is invalid 
1: command buffer 9 is valid 
Bit mode9 [10:9] R/w Command buffer 9 bit mode 
0: 1 bit mode 
1: 2 bit mode 
2: 4 bit mode 
Byte num9 [12:11] | RAW Command buffer 9 byte number: 
0: 1 byte 
1: 2 byte 
2: 8 byte 
3: 4 byte 


Operation status9 [14:13] | RAW Command buffer 9 operation status: 
0: write 
1: read 
2: High-Z 

Byte_send_mode9 [15] R/W Command buffer 9 byte send mode: 
0: byte0,1,2,3 order 
1: byte3,2,1,0 order 

Valid10 [16] R/W 0: command buffer 10 is invalid 
1: command buffer 10 is valid 
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Bit_mode10 [18:17] Command buffer 10 bit mode 
0: 1 bit mode 
1: 2 bit mode 
2: 4 bit mode 


Byte_num10 [20:19] 


Operation_status10 [22:21] Command buffer 10 operation status: 
0: write 


Byte_send_mode10 Command buffer 10 byte send mode: 
0: byte0,1,2,3 order 
1: byte3,2,1,0 order 


Valid11 [24] R/W 0: command buffer 11 is invalid 
1: command buffer 11 1$ valid 


Bit_mode11 [26:25] | R/w Command buffer 11 bit mode 
0: 1 bit mode 
1: 2 bit mode 
2: 4 bit mode 


Byte_num11 [28:27] | RAW Command buffer 11 byte number: 
0: 1 byte 
1: 2 byte 
2: 8 byte 
3: 4 byte 


Operation status1 1 [30:29] | R/W Command buffer 11 operation status: 
0: write 
1: read 
2: High-Z 

Byte_send_mode11 [31] R/W Command buffer 11 byte send mode: 
0: byte0,1,2,3 order 
1: byte3,2,1,0 order 


5.6.5.52 SFC_CS1_START_ADDR 


Address : 0х20А0_0200 
Description: The register is used to configure cs1 flash start address 


Field Name Bit Type | Reset | Description 
Value 
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rf с$1 start адаг [7:0] R/W ! : сѕ0 space size = 8 M bit 
: 650 space size = 16 М bit 
: с50 space size = 32 M bit 
: сѕ0 space size = 64 М bit 


: сѕ0 space size = 128 M bit 
: cs0 space size = 256 M bit 
: с50 space size = 512 M bit 
: not support dual CS 


5.6.5.53 SFC_INT_IEN 


Address : 0х20А0_0204 
Description: The register is used to configure interrupt enable 


Field Name Bit Type | Reset | Description 
Value 
SFC_INT_IEN [7:0] R/W [0] : for csO interrupt 
[1] : for cs1 interrupt 


5.6.5.54 ЅЕС INT RAW 


Address : 0х20А0_0208 
Description: The register is used to output sfc int raw 


Field Name Bit Type | Reset | Description 
Value 
SFC_INT_RAW [7:0] 8'h0 [0] : csO interrupt status raw 
[1] : cs1 interrupt status raw 


5.6.5.55 SFC INT STS 


Address : 0x20A0 020C 
Description: The register is used to output sfc int status 


Field Name Bit Type | Reset | Description 
Value 


SFC INT STS [7:0] 8'h0 [0] : сѕ0 interrupt status after mask 
[1] : cs1 interrupt status after mask 
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5.6.5.56 SFC_DLL_STS 


Address : 0х20А0_0210 
Description: 


Field Name Type | Reset | Description 
Value 


Ы Bre]| | — |Резема __________| Reserved 
[ipse [ева јао |  [pudwume o 
Pro oiv se [пля јао | оозун 
ou сезтэт_ [пл [но | | OlLcompensatonFowsaus — | 


oust “нө [mo | Гоман 
DLL | ри ONT | | 82] [RO | |Dltcountervaue _________ | DLL counter | DLL counter value 0000000 


DLL_ LE [1] тво 0: dll no error 

1: when dll unlock 
DLL LOCK Tho 0 : dll not lock 

1 : dll locked 


5.6.5.57 SFC FIFO SYNC SEL 


Address : 0х20А0 0214 
Description: 


Field Name Type | Reset | Description 
Value 


NY R/W 0 : sfc in D read mode 
1 : sfc in synchronous read mode 


5.6.6 Application notes 


Including RAM input and output formats, special requirement, software control flow, description, etc. 


5.6.6.1 Write enable (06H) 
standard spi mode 

v Write [0х20А0 0000] = 0x1000 0000 
v Write |0х20А0 0040] = 0x1000 0006 
v Write [0х20А0 0070] = 0x1000 0001 
v Write [0х20А0 0004] = 0x1000 0001 
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QPI mode 

Y^... Write [0х20А0 0000] = 0х1000 0000 
Y Write [0х20А0 0040] = 0x1000 0006 
v Write [0х20А0 0070] = 0x1000 0005 
v . Write [0х20А0 0004] = 0x1000 0001 


5.6.6.2 Program (02H) 

Before program, polling sfc status , if sfc busy, wait sfc idle , then program start. 
standard spi mode : 1 word 

v Write [0х20А0 0000] = 0x1000 0000 

v Write [0х20А0 0040] = 0x1000 0002 

v Write [0х20А0 0070] = 0x1019 9101 

v . Write [0х20А0 0004] = 0х1000 0001 


QPI mode : 1 word 


v . Write [Ox20A0 0000] = 0x1000 0000 
v Write [0х20А0 0040]. = 0х1000 0002 
У . Write [0х20А0 0070] = 0x101D 9505 
v . Write [0х20А0 0004] = 0х1000 0001 


5.6.6.3 Fast read (0ВН) 
Before read, polling flash status, if last command is finished , then read start 
QPI mode: 


Y First Set Sample rst = 1, then set Sample rst = 0 (clear buffer in PHY) 
У Write [0х20А0 0000] = 0x1000 0005 
v Write [0х20А0 0040] = 0х1000 000В 
У Write [0х20А0 0070] = 0х1000 9505 


5.6.6.4 PHY configure 


When sfc supports 133МН2: 

Y  SetCLK DIV MODE =0 

Y Set CLK OUT 2X EN = 1 

Y Set СІК SAMPLE 2X EN « 1 
Y Set CLK 2X EN = 1 


5.6.6.5 DLL configure 


Set DLL configure 

Y Set DLL_EN = 1; 

Set DLL_INIT 

Set DLL_CLR = 1 then DLL_CLR =0 
Set DLL CPST EN = 1; 

Set DLL CPST THR 


< <<< 
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Set DL1 configure for data sample 
У Set DL1 DLY SEL 
Y Set ІЛ DLY CPST EN = 1 


5.7 Direct Memory Access 


5.7.1 Overview 


Table 5-10 Dma request channel list 
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UartO(TX 
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29 Uart2(RX) 
30 SDIO_WR 
31 reserved 


Note: The CHID is the ID inside the DMA, not req or ack id 


5.7.2 Features 


€ AMBA2.0 AHB Specification. 
@ Two 32-bit AHB masters for read and write operation. 


@ One АНВ 32-bit slave for configuration only supports word access to AHB slave 
port. 


Support Byte/Half-word/word transfer on AHB Read/Write Master. 

Not support AMBA ERROR/RETRY/SPLIT response. 

Support AMBA NSEQ/INCR4/INCR8 transaction, INCR4/INCR8 configurable. 
AHB Master Big-endian or Little-endian. 

Support 32 channels assigned to hardware request by Channel ID; 

One physical channel shared by 32 Logic channels. 


4-level configurable priority. 0 has the lowest and 3 have the highest priority. For 
the channels with the same priority, robin-round would be preferred. 


A-synchronized/Synchronized hand-shake request & acknowledge. 
Accept request from both hardware and software. 

Un-aligned word accesses, for both read and write operation. 
Byte/Half-word switch scheme. 

Support link list for scatter and gather transfer. 

Configurable fragment wait time between two successive fragments. 
One request for fragment/block/transaction/link-list. 

Automatically disable channel after requests done. 

Support 128K-1 byte fragment length. 


Support 128K-1 byte block length (Block length may be less than fragment length 
in Standard Channel, while forbidden in Full channel). 


Support 256M-1 byte transaction length. 


€ Support transfer step, ranged from — (32K-1) bytes to (32K-1) bytes, only for full 
DMA channel. 


€ Support fragment step, ranged from — (32K-1) bytes to (32K-1) bytes, only for full 
DMA channel. 


€ Support block step, ranged from — (128M-1) bytes to (128M-1) bytes, only for full 
DMA channel. 


Address-fix transfer for either Source side or destination side. 

Address-wrap transfer for either Source side or destination side. 

Pause DMA or pause logical channel. 

Interrupt of fragment, block, transaction and link list, with raw and masked status. 
Interrupt of Error configuration, and support errors status. 

Support hardware request to be re-allocated by Channel ID. 


Support automatically sleep when all requests served, and wakeup when 
hardware request active; 


Support software retention if power domain of DMA shut down; 
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5.7.3 Funtion description 


5.7.3.1 General Description 


DMA Controller support fast data transfers to off-load the processor. With DMA, specific devices on 
AHB and APB can complete quick data movement from/to memories, internal RAM or External SRAM. 
DMA Controller can also be used to connect any two devices other than memories, as long as they 
can be addressed in memory space. 


5.7.3.2 Standard & Full DMA Channels 


There are two types of DMA channels. One is called “Standard” DMA channel, and the other is “Full” 
DMA channel. 


For most applications, a standard DMA channel would be sufficient, with least configurations and 
simplest control flow. AHB sequential transfer and.FIFO transfer would be efficiently managed, with 
byte, half-word or word size. 


For special applications, such as image rotation or complex data arrangement, Full DMA channel 
support address wrap transfer, configurable transfer step and link list mode. 


5.7.3.3 Data Structure 
For Standard DMA channel 


Fragment 1 Fragment 2 Fragment X 


For Full DMA channel 
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Fragment 1 Fragment 2 Fragment X 


~ 
P PA Fragment Step Fragment Step ~ 


ка тм ыы 
N 


Fragment 1 ------> Fragment 2 ------ <— Fragment x 


5.7.3.4 DMA Pause 
There are two levels of pause action implemented in DMA controller. 


One is “controller pause” suitable for the whole DMA controller. Once the controller pause occurred, 
the DMA controller would stop all the channels after the current fragment/block completed, hold the 
accepted and subsequently requests. DMA would not sleep during pause state. 


The other is “channel pause” suitable for the single DMA channel. When the channel pause occurred, 
the channel would be temporarily hold and stop all the transfer action. 
5.7.3.5 Channel Priority and Arbitration 


Each channel may be configured to be one of total 4 level priorities, to effective manage the bandwidth 
among all logical channels. If there is more than one request occurring, DMA controller would firstly 
judge their priorities and then select the highest one to serve. 


For the channels having the same level priority, DMA controller would serve them by Round-robin 
way. 
5.7.3.6 Address Fix Mode 


Both Standard and Full DMA channel support address-fix transfer, on either source or destination side. 
This mode is optimized for UART/SPI etc peripherals, and fragment length "FRAG LEN" would be 
configured equal to the FIFO watermark. 


5.7.3.7 Address Wrap Mode 


Full-DMA channel support data movement of ring-buffer and double-buffer, as illustrated below. Once 
the address reaches the “WPPT”, the next address jumps to the “РТО” address after completing the 
АМРРТ" data transfer. 
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WRAP_TO 


Src/Dest Address 


WRAP PTR 


Src/Dest Address 


WRAP PTR 


WRAP TO 


5.7.3.8 Endian & Data Switch 


DMA controller would be configured to be big-endian or little-endian on AHB master ports. The 
detailed information on AHB big-endian and little-endian would be preferred to AMBA2.0 
Specifications. 


Beside AHB master endian configuration, each channel would separately switch data as scheme 
below: 
5.7.3.9 Un-aligned Word Access 


Word access on AHB bus must be address aligned to word boundary. If DMA was configured to 
read/write un-aligned address with word size, DMA would first read/write 1-3 bytes, and then move 
word by word. For the last 1-3 bytes, DMA probably had to read/write them by bytes, as illustrated 
below. 


To improve bus efficiency, DMA would directly read unaligned address with word size, and discard 
redundancy byte when writing to the destination address. 
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Src addr = Dest addr = 
0х4000 0001 | ||] 0х4000 10003 
НЕЕ 
Read byte @src_addr Write byte src. addr 
Read byte @src_addr + 1 9876 Write word @src_addr + 1 
| | | (7 Write word @src_addr +7 


Little-endian 


Read byte @src_addr + 2 
Read word @src_addr + 3 
Read byte @src_addr +7 


For 
the memory space with un-aligned word access, Byte/Half-word/Word size access must be supported. 


For Full DMA channel, if the step of transfer different with the data size (the address is not 
successive), un-aligned word access would turn to be total byte access. 

5.7.3.10 Word Packing 

To maximum utilizing internal FIFO, and reduce AHB wait for un-aligned word access, byte or half- 
word would be packed into word internal DMA. 

5.7.3.11 Hardware Request Re-allocated 


Every device (peripherals or accelerators) would be assigned to a hardware request, when DMA was 
implemented in SOC. DMA controller support each hardware request to be re-allocated to the 
Standard or Full DMA channels. 


5.7.3.12 Error Configuration 


Unaligned word access with un-successive address. 
Request for transaction or link list in Standard DMA channel. 
Zero Fragment/block length. 

Address wrap for Standard Channel. 


RON = 


5.7.4 Control registers 


5.7.4.1 Memory map 
ARM base address: 


0x1018 DMA_EN_STATUS DMA Enable Status. 
0x101C DMA_BEBUG_STATUS DMA Debug Status 
0x1020 DMA ARB SEL STATUS DMA Arbitrator Selection Status 


0х1020- 
0х1000- | | 
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ЕСС 
o eee ed 
ЕЗИ ______ 
ЕСС ж | 
ита заставе | ON 
ЕССЕ 
"Ma 
Я — 


Channel ID for request 1 
assignment. Corresponding 

22000 ВЕЗАН channel would serve the request 1 
after properly configured. 
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omo" faso — | — — — 
om [recs co — | — 
omo [кеэ | — — — 
omm [ass — | —  — 
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ome СЕТ ООО 
эша СЕ — | о 
omes СЕНО ООО 


ome [aeo [у —  — 
ome  [womoo — | —  - —  — 
omm [aec — | — — — - — 
omm [asco | — — — — 
ome [mowon | — — — — 


5.7.4.2 Register description 
5.7.4.2.1 DMA PAUSE 
Description : 


Field Name Bit Туре | Reset | Description 
Value 


|. |вилЛ|но |159 [Reseved ^ | 


DMA PAUSE. STATUS | [16] тро DMA Pause status. 
0 : In active state. 
1 : In Pause state. 


| Hen |RO |159. [Reseved ^. — | 


DMA PAUSE RW | 1’b0 Active High, pause all the channels. 
Note: If “ОМА PAUSE'" asserted active when the 
DMA is busy, DMA would finish the current 
fragment before enter Pause State. 


Note: 


5.7.4.2.2 DMA FRAG WAIT 


Description : 


Field Name Type | Reset | Description 
Value 


[31:16] | RO |32b0 |Reseved. = | 
eve [15:0] 1590 | Fragment Wait Time. With unit of AHB clock. 


Note: 


5.74.2.3 REQ PEND EN 


Description : 


Field Name Bit Type | Reset | Description 
Value 


REQ PEND EN [31:0] 32'50 | Requests Pending Enable. 
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5.7.4.2.4 ОМА INT RAW STATUS 


Description : 
Field Name Bit Type | Reset | Description 
Value 


DMA INT RAW STATUS | [31:0] 3200 | DMA 32 Channels Interrupt Raw Status. 
0 : No Interrupt need to be served. 
1 : Interrupt need to be served. 


Note: 


5.74.2.5 DMA INT MASK STATUS 


Description : 
Field Name Bit Type | Reset | Description 
Value 


DMA INT MASK STATUS | [31:0] 32’b0 | ОМА 32 Channels Interrupt Mask Status. 
0 : No Interrupt need to be served. 
1 : Interrupt need to be served. 


Note: 


5.7.4.2.6 DMA_REQ_STATUS 


Description : 
Field Name Bit Type | Reset | Description 
Value 


DMA_REQ_STATUS [31:0] 3260 | DMA 32 Channels Request Status. 
0 : No Request need to be served. 
1: Request need to be served. 


Note: 


5.7.4.2.7 ОМА_ЕМ STATUS 


Description : 


Field Name Bit Type | Reset | Description 
Value 


DMA_EN_STATUS [31:0] 3200 | ОМА 32 Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled. 
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Note: 


5.7.4.2.8 DMA_DEBUG_STATUS 


Description : 


Value 
[ево о вв 
ня возу |р [no [mo |омављузањ _ 
[| eem[no [zo meme. O 
Бяо навару — [пл [Ro [ты |бажеваенљерувие | 


езт няваду [ue [но [rs | Desiraton ge HREADY seus | 
вано |е id 
Dum SW STATUS nes [mo soo мами 
[src Feu starus [us [Ro [о ЕЕ ЗОО 
[oest-rsu_starus [вй [no [ee [Desmaenseersusmus | 


Note: 


5.7.4.2.9 DMA ARB SEL STATUS 


Field Name Type | Reset | Description 
Value 


Ge [no [2550 
mM (5:0) |ВО febo | Channel Arbitrator Selection Status; 


5.7.4.2.10 STD CHN PAUSE 


Description : 


Field Name Bit Туре | Reset | Description 
Value 


аата [womens — — — 


am QN PAUSE STATUS s 1750 Channel Pause status. 
If pause the current busy channel, 
"CHN PAUSE STATUS" would be observed 
after the fragment completed. Otherwise, 
"CHN PAUSE STATUS" would be updated as 
soon as CHN PAUSE changed. 


ПИ ГИСАС 


СНМ PAUSE АМ/ тро Channel Pause Enable. 
0 : Channel in active mode. 
1 : Channel pause. 
Active high, only pause the channel. If the 
CHN PAUSE asserted when the channel is busy, 
it should be paused after the current fragment 
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Моіе: 


5.7.4.2.11 STD_CHN_REQ 


Description : 


Field Name Type | Reset | Description 
Value 


oo ——— 
мао 


Моіе: 


5.7.4.212 ТО СНМ СЕС 


Description : 


Field Name Bit Type | Reset | Description 
Value 


о атаар | во | бо | Рем ____ 


ЕНН ТҮРЕ 5ТАТУ5 [23:20] 450 Error Configure , which would бе cleared when 
"ERR INT. STATUS" cleared: 
4'b0001 : Addr Wrap Error Configure; 
4100010 : Request Mode Error Configure; 
4'b0100 : Length Error Configure; 
4'b1000 :Unalign Error Configure; 


[wem | 71 


AHB_BURST_SEL [16] RW | 1’b0 AMBA Burst Select : 
1’b0 : INCR8; 
1761 МОРА; 


|__________| [во |250 | Reserved ________| 


CHN_PRIORITY [13:12] | RW | 2’b0 Channel Request Priority. Four level of Priority 
supported as list : 
2'600 : Lowest priority. 
2501: Secondary lowest priority. 
2010: Tertiary lowest priority. 
2'b11 : Highest priority. 


еб [ma |во |30 | Reseved —— | 
г у |в [RO |79 | Reserved tor Full DMA channel. | 
а [RO [swo ве 
|. [Hj |ю |7 [Reserved tor Full DMA channel. ______ 
|_________ [RO [so [Reseved 8 | 


CHN_EN RW тро Channel Enable: 
0 : Disable the channel. 
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Су эзе 


Моіе: 


5.7.4.213  STD_CHN_INT 


Description : 


Field Name Type | Reset | Description 
Value 


јао me [нее 
рт [wo [ты [nemi 7 — 
[C me [wo [mo [кюе iS 

mam [ss И 


n—u CFG ERR INT MASK STATUS ТІ 1’b0 Configuration error masked 
interrupt status. 


ПИ СТ јао e meme — 


m— BLK INT MASK STATUS С 1’b0 pan Block Masked interrupts 
status. 
СНМ FRAGMENT INT MASK [16] 1’b0 Channel Fragment Masked 
a #§$— ars interrupts status. 
[15:13] [RO |350 | Reserved. | | Reserved. = | 


— «ы CFG_ERR_INT_RAW_STATUS ГЕ а Configuration error raw interrupts 
status. 


їп [mo [тю [нше — — — 
rc [m e e e -- 


E ca EUM FRAGMENT 1’b0 Fragment done Raw interrupt 
INT_RAW 2 - status. 


ты | [зи [peers 


ақтан а ama СЕС ERR INT ЕМ Configuration error interrupt 
а 


| [RO [15 | | Reserved. = | 
Ё 
[GHN_FRAGMENT_INT-EN |ш [вм [тю | Fragment done meruptenabe. 
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Note: 


5.7.4.2.14 STD_CHN_SRC_ADDR 


Description : 


Field Name Bit Type | Reset | Description 
Value 


CHN SRC ADDR [31:0] Channel Source Address 


Note: 


5.7.4.2.15 STD CHN DEST ADDR 


Description : 


Field Name Туре | Reset | Description 
Value 


| СНМ DEST ADDR | DEST ADDR [31:0] 32'bx | Channel Destination Address | Channel Destination Address Address 


Note: 


5.7.4.2.16 STD_CHN_FRAG_LEN 


Description : 


Field Name Bit Type | Reset | Description 
Value 


SRC_SIZE [31:30] | RW | 2’bx Source AHB Size. 
2’b00 : Byte; 
2'b01 : Half Word 
2'b10 : Word 
2'b11 : Forbidden. 
DEST SIZE [29:28] | RW | 2’bx Destination AHB Size. 
2’b00 : Byte; 
2'b01 : Half Word 
2'b10 : Word 
2'b11 : Forbidden. 


SWT MODE [27:26] | АМ | 2’bx Data Switch mode selection. 
2'b00 : ABCD -» ABCD; 
2'b01 : ABCD => DCBA 
2'b10 : ABCD => BADC; 
2'b11 : ABCD => CDAB 
REQ MODE [25:24] | АМ | 2’bx Request mode, For Standard DMA channel: 
2'b00 : Fragment; 
2’b01 : Block; 
2610 : Forbidden in Standard DMA channel; 
2611 : Forbidden in Standard DMA channel; 


[23] RW 1’bx Reserved for Full DMA channel "WRAP. SEL". 
Un-available in Standard DMA channel. 
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[22] RW 1’bx Reserved for Full DMA channel “УУНАР EN". Un- 
available in Standard DMA channel. 


ADDR_FIX_SEL [21] RW | 6’bx Selection of the side using Address Fixed mode. 
0 : Address Fixed on Source. 
1 : Address Fixed on Destination. 
Only one side of а DMA channel can activate 
address-Fixed mode at a time. 


ADDR FIX EN [20] RW | 1’bx Address Fixed Enable: 
0: Disable Address Fixed mode. 
1 : Enable Address Fixed mode. 
Active High would make address fixed within the 
fragment, while FRAG STEP" and "BLK STEP" 
would be applied to address after fragment done; 


[19] RW 1’bx Reserved for Link list end flag. Un-available in 
Standard DMA channel. 


ат — LEN [16: 15 RW 16'bx Fragment Length, with byte unit. ( Max 128K-1 
bytes ) 


Note: 


5.7.4.2.17 STD CHN BLK LEN 


Description : 


Field Name Bit Type | Reset | Description 
Value 


lam LEN [16: т RW | 160х | Block Length, with byte unit. ( Max 128K-1 
bytes ) 


Note: 


5.7.4.2.18 FULL_CHN_PAUSE 


Description : 


me p pepe 
Value 

(еі во [ww [aeea | 

оны pause status [ne] |mo [тю [ChannelPawesaus _ 

И ЕСИ 


CHN PAUSE RW тро Channel Pause Enable. 
0 : Channel in active mode. 
1 : Channel pause. 
Active high, only pause the channel. If the 
CHN PAUSE asserted when the channel is busy, 
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it should be paused after the current fragment 
finished. 


Note: 


5.7.4.2.19 FULL_CHN_REQ 


Description : 


Field Name Type | Reset | Description 
Value 


ae = — 
e и а a 


Моіе: 


5.7.4.2.20 | FULL СНМ СЕС 


Description : 


Field Name Bit Type | Reset | Description 
Value 


|___________| ви» | во |880 [Reseved _____-_ | 


ERR TYPE STATUS [23:20] 450 Error Configure , which would be cleared when 
“ERR_INT_STATUS’ cleared: 
4'b0001 : Addr Wrap Error Configure; 
4760010 : Request Mode Error Configure; 
4'b0100 : Length Error Configure; 
4'b1000 :Unalign Error Configure; 


[wem јео | 71 


AHB BURST SEL [16] RW | 160 АМВА Burst Select : 
1’b0 : INCR8 ; 
1761 МОРА; 


|__________| обама] [RO |380 [Reseved ||| 


CHN_PRIORITY [13:12] | RW | 260 Channel Request Priority. Four level of Priority 
supported as list : 
2’b00 : Lowest priority. 
2'b01 : Secondary lowest priority. 
2'b10 : Tertiary lowest priority. 
2'b11 : Highest priority. 


| Диа [RO |30 | Reseved ___ _____ 


LLIST_CFG_VALID RW |150 If “LLIST_EN” asserted, active high indicates Link 
list configure valid. 
0 : Link list configure in-valid. DMA controller 
need obtain link list configure information by link 
list pointer. 
1 : link list configure information valid. DMA 
controller would continue to complete the node 
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and clear this bit. 

Note: Strongly recommend to observe only. 
Carefully writing to this bit; which may cause DMA 
crashed. If had to do so, pause this channel 
before changing. 


ps} |RO |30 | Reserved || 


LLIST_EN [4] RW 1'bO Link list Enable, only available for full DMA 
channel. 
0 : Disable the link list. 
1 : Enable the link list. 


[. fen |n [so eea | 
CHN EN RW тро Channel Enable: 

0 : Disable the channel. 

1 : Enable the channel. 


Note: 


5.7.4.2.21 FULL CHN INT 


Description : 


Field Name Bit Type | Reset | Description 
Value 


fs ЕСИ 


а ита СЕС ERR INT CLR Configuration error interrupt 
clear. 


ЕСА ЕТ ОИ 


— 2. ЖЕ CFG_ERR_INT_MASK_STATUS = 1’b0 Configuration error masked 
interrupt status. 

CHN LLIST INT MASK STATUS [19] 160 Channel Link list Masked 
interrupt status. 

CHN TRSCINT MASK STATUS [18] 160 Сһаппе! Тгапзасйоп Маѕкеа 
interrupts status. 

СНМ BLK INT MASK STATUS [17] 160 Channel Block Masked interrupts 
status. 

CHN FRAGMENT INT MASK [16] 1’b0 Channel Fragment Masked 

=" interrupts status. 
[15:13] [RO |350 | Reserved = | | Reserved. = | 


EE CFG_ERR_INT_RAW_STATUS [12] 1'р0 Configuration error raw interrupts 
status. 

CHN. LLIST INT. RAW. STATUS [11] po] Channel Link List interrupts 
status. 
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СНМ ТВС INT RAW STATUS ШЕ ШЕ | Channel Transaction interrupts 
status. 


| СНМ ВІК ІМТ ВАМУ STATUS | BLK_INT_RAW_STATUS е Block done interrupt status. 


CHN_FRAGMENT_INT_RAW_STATUS Ш Fragment done Raw interrupt 
status. 


та [о [me mew: —— 


n—— CFG ERR INT EN Configuration error interrupt 
enable. 


| СНМ LLIST INL EN. |9 {ву | [Linklistdoneinterruptenable | 


EIE NM 5 RW Transaction done interrupt 
enable 


CHN_BLK_INT_EN Block done interrupt enable. 
CHN_FRAGMENT_INT_EN 19 — |RW |150 | Fragment done interrupt enable. 


Note: 


5.7.4.2.22 FULL СНМ SRC ADDR 


Description : 


Field Name Bit Type | Reset | Description 
Value 
CHN SRC ADDR [31:0] Channel Source Address 


Note: 


5.7.4.2.23 FULL CHN DEST ADDR 


Description : 


Field Name Bit Type | Reset | Description 
Value 
СНМ DEST. ADDR [31:0] Channel Destination Address 


Note: 


5.7.4.2.24 . FULL СНМ FRAG LEN 


Description : 


Field Name Bit Type | Reset | Description 
Value 


SRC SIZE [31:30] | RW. | 2’bx Source AHB Size. 
2’b00 : Byte; 
2'b01 : Half Word 
2'b10 : Word 
2'b11 : Forbidden. 


DEST SIZE [29:28] Destination AHB Size. 
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2600 : Byte; 
2'b01 : Half Word 
2'b10 : Word 
2'b11 : Forbidden. 
SWT MODE [27:26] | RW. | 2’bx Data Switch mode selection. 
2'b00 : ABCD. => ABCD; 
2'b01 : ABCD => DCBA 
2'510 : ABCD => BADC; 
2'b11 : ABCD => CDAB 
REQ MODE [25:24] | RW. | 2’bx Request mode, For Full DMA channel: 
2'b00 : Fragment; 
2'b01 : Block; 
2'b10 : Transaction; 
2'b11 : Link List; 
ADDR WRAP SEL [23] RW | 1’bx Selection of the side using Address wrap mode. 
0 : Address wrap on Source. 
1 : Address wrap on Destination. 
Only one side of a DMA channel can activate 
address-wrapping mode at a time. 


ADDR WRAP EN [22] RW 1’bx Active High enable Address-wrapping for ring 
buffer. The next address of DMA jumps to 
"WRAP START ADDR" address when the 
current address matches "WRAP END ADDR" 
address: 
0 : Disable address wrap mode. 
1 : Enable address wrap mode. 
"WRAP START. ADDF" and 
"WRAP-END ADDR" would be used to limit the 
address space of either Source or Destination. 
ADDR FIX SEL [21] RW |6'bx Selection of the side using Address Fix mode. 
0 : Address Fix on Source. 
1 : Address Fix on Destination. 
Only one side of a DMA channel can activate 
address- Fix mode at a time. 
ADDR FIX EN [20] RW | 1’bx Address Fix Enable: 
0: Disable Address Fix mode. 
1 : Enable Address Fix mode. 
Active High would make address fixed within the 
fragment, while FRAG. STEP" апа "BLK STEP" 
would be applied to address after fragment done; 


LLIST END [19] RW 1’bx Link list end flag. Active only when "LLIST EN" 
asserted. 


BLK LEN REC H [18:17] | RW. | 2'bx Block counter[16:15], update after each fragment 
done; 
Note: Normally configured to 2’b0. Only to be 
configured other value during state retention after 
wake up 

FRG LEN [16:0] Fragment Length, with byte unit. ( Max 128K-1 


Spreadtrum Communications, Inc., Confidential and Proprietary 266 of 989 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КУД SPREADTRUM | SC6531E апа SC6531M Device Specification 
Тт ы» 


Моіе: 


5.7.4.2.25 FULL СНМ BLK LEN 


Description : 


Field Name Bit Type | Reset | Description 
Value 


BLK LEN REC L [31:17] | RW 15'bx | Block counter[14:0], update after each fragment 
done; 
Note: Normally configured to 15'bO. Only to be 
configured other value during state retention after 
wake up 


BLK LEN [16:0] | RW | 17bx | Block Length, with byte unit. (Мах 128K-1 
bytes ) 


Note: 


5.7.4.2.26 FULL CHN TRSC LEN 


Description : 


Field Name Type | Reset | Description 
Value 


E LEN [27: 3 Transaction Length, with byte unit. (Max 256M-1 
bytes) 


Note: 


5.7.4.227 . FULL СНМ TRSF STEP 


Description : 


Field Name Bit Type | Reset | Description 
Value 


DEST TRSF STEP [31:16] Channel Source side transfer step, with byte unit. 


SRC TRSF STEP [15:0] Channel destination side transfer step, with byte 
unit. 


Note: 


5.7.4.2.28 FULL. СНМ WRAP. РТВ 


Description : 


Field Name Type | Reset | Description 
Value 
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WRAP_PTR | RW i Wrap jump pointer address. 
Once the transfer address reaches WPPT, the 


next address jumps to the WPTO address after 
completing the WPPT data transfer. 


Note: 


5.7.4.2.29 FULL СНМ WRAP TO 


Description : 


Field Name Bit Type | Reset | Description 
Value 


WRAP = = 3 RW | 28’bx | Wrap jump-to address. 
Once the transfer address reaches WPPT, the 
next address jumps to the WPTO address after 
completing the WPPT data transfer. 


Note: 


5.7.4.2.30 FULL CHN LLIST PTR 


Description : 


Field Name Bit Type | Reset | Description 
Value 
LLIST_PTR [31:0] Link List pointer. 


Note: 


5.7.4.2.31 FULL_CHN_FRAG_STEP 


Description : 


Field Name Bit Type | Reset | Description 
Value 
DEST FRAG STEP [31:16] Channel Destination side transfer step. With byte 
unit. 


SRC FRAG STEP [15:0] Channel Source side transfer step. With byte unit. 


Note: 


5.7.4.2.32 © FULL СНМ SRC ВЕК STEP 


Description : 


Field Name Type | Reset | Description 
Value 
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Note: 


5.7.4.2.33 FULL_CHN_DEST_BLK_STEP 


Description : 


Field Name Bit Type | Reset | Description 
Value 
ra 
CHN DEST BLK STEP | [27:0] Channel Destination block step. With byte unit. 


Note: 


5.7.4.2.34 REQ1_CID 


Description : 


Field Name Type | Reset | Description 
Value 


— CECT REQ1 Channel Identified Number. 


5.7.5 Application notes 

Fix ‘dma_busy’ issue when channel pause. 
Extend “frag_len” and “blk_len” from 16 bit to 17 bits; 
Fix Definition issue. 


In Standard Channel, “гад. len" would be larger or smaller or equal to “Ык len", and “Ык len" would 
be updated after each "frag len" completed. "blk cnt" would be no longer exists. "ОК len rec h/l" not 
available in Standard Channel. 


In Full Channel, "Frag. len", “ЫК len" and "trsc len" would be any relationship of size. “ЫК len" would 
not be updated after "frag len" completed and “ЫК len rec АЛ" would be updated. 


Register STD CHN- FRAG LEN" and "STD СНМ ВІК LEN" changed. 


5.8 Interrupt Controller (Intc) 


5.8.1 Overview 
Interrupt Controller generate a IRQ and FIQ to MCU from 32 IRQ and 32 FIQ channels. 


Spreadtrum Communications, Inc., Confidential and Proprietary 269 of 989 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC6531E апа SC6531M Device Specification 


5.8.2 Features 


Provide 30 hardware-triggered IRQ channels from IRQ channel 2 to channel 31 
Provide 30 hardware-triggered FIQ channels from FIQ channel 2 to channel 31 
Provide 1 software-triggered IRQ channel from IRQ channel 1 

Provide 1 software-triggered НО channel from НО channel 1 

Provide 1 special IRQ channel from IRQ channel 0 

Provide 1 special FIQ channel from FIQ channel 0 

Each IRQ or FIQ channel can be enabled or disabled independently 

Provide raw status for each IRQ or FIQ channel 

Provide masked status for each IRQ or FIQ channel 


5.8.3 Signal description 
Null 


5.8.4 Interrupt Source Assignment 
The following table shows the detailed channel assignment for both IRQ and FIQ. 


Table 5-11 Interrupt Source Map 


Special latch 


Spreadtrum Communications, Inc., Confidential and Proprietary 270 of 989 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC6531E апа SC6531M Device Specification 


15 Interrupt 
SDIO іга 
ARN7 irq/frq 
ARN7 timer irq 
MIDI irq 


ZIPO irq 
ZIP1 irq 
SFC irq 
ARM7 Watch Dog irq 


FM_irq| 


Reserved 
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5.8.5 


Funtion description 


Interrupt Controller generate a IRQ to MCU from 32 IRQ channels, including 30 hardware- 
triggered IRQ channels, 1 software-triggered IRQ channel and 1 special IRQ channel. 
Interrupt Controller also generate a FIQ to MCU from 32 FIQ channels, including 30 
hardware-triggered FIQ channels, 1 software-triggered FIQ channel and 1 special FIQ 
channel. 


32 IRQ channels are independent from 32 FIQ channels; they can be connected or configured 
independently. Following is the function diagram of Interrupt Controller. 


5.8.5.1 


Hardware IRQ 2 


Hardware FIQ 3 


Hardware FIQ 31 


па_еп[0] 


Special IRQ 


Software IRQ 


IRQ 
Hardware IRQ 3 
Hardware IRQ 31 
Special FIQ 
Software FIQ 
Hardware FIQ 2 
FIQ 


Figure 5-70 function diagram of Interrupt Controller 


Hardware-Triggered Channels 


There are 30 hardware-triggered IRQ channels, from IRQ channels 2 to IRQ channel 31. 
Also there are 30 hardware-triggered FIQ channels, from FIQ channels 2 to FIQ channel 
31. They are independent from each other and can be connected to different hardware 
module interrupt. 


The hardware-triggered function is the main function provided by the interrupt controller. 
The controller collects interrupt trigger signals from different hardware modules, applies 
mask on them and generates MCU FIQ and IRQ. The controller only supports level 
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5.8.5.2 


5.8.5.3 


5.8.6 


5.8.6.1 


triggering, and triggering level is high active. There is no DFF or latch to keep status on 
the hardware-triggered channel path. So this controller can be used to wakeup MCU sub- 
system during sleep with no working clock, but it needs each source latches the interrupt 
status. 


Each Hardware-Triggered channel can have more than 1 interrupt sources if they are “OR” 
together. 


Software-Triggered Channel 


There is one software-triggered IRQ channel and FIQ channel, assigned on IRQ channel 
1 and FIQ channel 1. These two software-triggered are independent and can be set or 
clear individually. The function is similar to other hardware interrupts. The difference 
between them is that the software-triggered interrupt is issued in interrupt controller by 
setting one bit. Similarly, this interrupt can be cleared by just clearing this bit. This interrupt 
cannot wake up the system. 


Special Channel 


There is one special IRQ channel апа FIQ channel, assigned on IRQ channel 0 and НО 
channel 0. These two channels are special because they are connected with off-chip 
interrupt to wakeup MCU sub-system. However inside the Interrupt Controller they are the 
same priority and function with other channels. 


Control registers 


Memory map 
ARM base address: 0х8000 0000 


АМ 2 - 
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5.8.6.2 Register description 


5.8.6.2.1 INT_IRQ_MASK_STS 


Description: IRQ masked status 


0x1000 IRQ masked status (reset 0x0) INT_IRQ_MASK A 


apee eee eee 


INT_IRQ_MASK_STS 


| Туре | 


INT ІНО МАЭК 575 


Туре | Reset | Description 
Value 


INT_ імен MASK_STS | [31:0] 32’hO | IRQ interrupt channel masked status 
One bit for one channel 
Active high 


5.8.6.2.2 INT ІНО RAW STS 


Description: IRQ raw status 


Cer Ги [о | 2 [27 [ [25 [ая [з [2 [5 [ 9| [пе [лт | v] 


INT IRQ RAW STS 


| Туре | 


INT IRQ RAW 5Т5 
ше ИОНОВ < 
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Type | Reset | Description 
Value 


INT сы RAW_STS | [31:0] 320 | IRQ interrupt channel raw status 
One bit for one channel 
Active high 


5.8.6.2.3 INT_IRQ_ENABLE 


Description: IRQ enable control 


КТЕЕЛЕЛГАИЛЕЛЕЛЕЛЕЛЕЛЕЗЕЛЕДЛЕЛЕЛЕЛЕЗ 


INT_IRQ_ENABLE 


| Туре | 


INT_IRQ_ENABLE 


| Type | 


Type | Reset | Description 
Value 


INT — ENABLE | [31:0] RAW | 32h0 | IRQ interrupt channel enable 
One bit for one channel 
Write 1 to corresponding bit to enable the 
corresponding interrupt channel. 
Write 0 to any bit is DO NOT CARE. 
Write 1 to corresponding bit in INT_IRQ_DISABLE 
to clear enable bit. 
Read status: 
0: related channel is disabled 
1: related channel is enabled 


5.8.6.2.4 INT_IRQ_DISABLE 


Description: IRQ disable control 
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0x100c IRQ disable control (reset 0x0) INT_IRQ_DISABLE 


ви | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | and 19 | 18 | 17 | 16 | 


INT_IRQ_DISABLE 


| Туре | 


INT_IRQ_DISABLE 


| Type | 


Ма Bit Type | Reset | Description 
Value 


INT_IRQ_DISABLE : WO | IRQ interrupt channel disable 
One bit for one channel 


Write 1 to corresponding bit to disable the 
corresponding interrupt channel. 


Write 0 to any bit is DO NOT CARE. 


5.8.6.2.5 INT_IRQ_SOFT 


Description: IRQ software interrupt 


0x1010 IRQ software interrupt (reset 0x0) INT_IRQ_SOFT 


| ви | зт | 30 | 29 | 28 | 27 | 26 | 25 024 | 23 | 22 | 21 | 20 | 19 | t8 [17 | 16 | 


Reserved 


Туре НЙ ___________ 
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О = — — — — — — 
сас т — 


INT ІНО ОЕТ [1] WO 1'hO IRQ software interrupt 
Write 1 to active the software interrupt. 
Write O to clear the software interrupt. 
[ m [o |m [Reseed 0 ——  —  — 


5.8.6.2.6 INT_IRQ_TEST_SRC 


Description: Test mode control: source generating 


0x1014 IRQ test source generating (reset 0x0) ЧЩ алм Жі 


 ЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕН 


INT ІНО TEST SRC 


| Туре | 


INT_IRQ_TEST_SRC 


| Type | 


d-Nan Bit Type | Reset | Description 
Value 


INT IRQ TEST. SRC | [81:0] R/W |3270 | IRQ test mode control for source generating 
One bit for one channel, the bit[1] is reserved. 
This register is only used in test mode. When 
INT IRQ TEST. SEL is 1, Write 1 to corresponding 
bit to generate INT IRQ RAW STS. If the 
corresponding channel is enabled, IRQ to MCU 
and INT IRQ MASK STS is also generated. 


5.8.6.2.7 INT_IRQ_TEST_SEL 


Description: Test mode control: test select 
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0x1018 IRQ test select (reset 0x0) INT IBA TEST йт 


тыа а te [ell [eee ee Pe Tee 


Reserved 


| Туре | 


ЕН 
IRQ 

Reserved _TE 

ST. 
SEL 
Туре [м 


d-Nan Bit Type | Reset | Description 
Value 


о [em [RO faro ООО 


INT_IRQ_TEST_SEL R/W | 10 IRQ test mode enable 
Write 1 to enter test mode. 
In normal condition, this register MUST be 
configured to 0. 


5.8.6.2.8 INT FIQ MASK STS 


Description: FIQ masked status 


0x1020 FIQ masked status (reset 0х0) INT ҒІО MASK m 


 ЕЕЕЛЕЛЕІГІЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕН 


INT_FIQ_MASK_STS 


| Туре | 


INT_FIQ_MASK_STS 
те |______ .· ___ = __ ____.__ 
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d-Nan Bit Type | Reset | Description 
Value 


INT FIQ MASK STS | [31:0] 32'hO0 | FIQ interrupt channel masked status 
One bit for one channel 
Active high 


5.8.6.2.9 INT ҒІО RAW STS 


Description: FIQ raw status 


0x1024 FIQ raw status (reset OxO) INT FIO RAW STS 


| B |31 | 30 | 29 [26 27 | 26/25 | 24 | 23 | 22 | 21 | 20 | 19 | t8 | 17 | 16 | 


INT FIQ RAW STS 


| Туре | 


INT РІО RAW. STS 


| Type 


Type | Reset | Description 
Value 
INT | imt RAW STS | [31:0] 3270 | НО interrupt channel raw status 
One bit for one channel 
Active high 


5.8.6.2.10 INT FIO ENABLE 


Description: FIQ enable control 
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 ЕЕЛЕЛІЕГІГІРДЕСІГІГІГІЕЛЕЛЕЛЕЛЕЛІЛЕІ 


INT_FIQ_ENABLE 


| Туре | 


INT_FIQ_ENABLE 


| Type | 


Туре | Reset | Description 
Value 


INT | ie ENABLE | [31:0] RAW |3290 | FIQ interrupt channel enable 
One bit for one channel 
Write 1 to corresponding bit to enable the 
corresponding interrupt channel. 
Write 0 to any bitis DO NOT CARE. 
Write 1 to corresponding bit in INT FIQ DISABLE 
to clear enable bit. 
Read status: 
0: related channel is disabled 
1: related channel is enabled 


5.8.6.2.11 INT FIQ DISABLE 


Description: FIQ disable control 
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BESEJEIEIEIEIEIEIEIEIEREIEIEEAES 


INT FIQ DISABLE 


| Туре | 


INT_FIQ_DISABLE 


| Type | 


Ма Bit Type | Reset | Description 
Value 


INT_FIQ_DISABLE : WO | FIQ interrupt channel disable 
One bit for one channel 


Write 1 to corresponding bit to disable the 
corresponding interrupt channel. 


Write 0 to any bit is DO NOT CARE. 


5.8.6.212 INT ЕО SOFT 


Description: FIQ software interrupt 


0x1030 FIQ software interrupt (reset OxO) INT FIQ SOFT 


| Bi | зт | 30 | 29 [26 | 27 | 26 | 22 024 | 23 | 22 | 21 | 20 | 19 | t8 | t7 | 16 | 


Reserved 


[Туе О o O 
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О = НИ 
2 Jaa И 


INT_FIQ_SOFT [1] МО ТЋО FIQ software interrupt 
Write 1 to active the software interrupt. 
Write 0 to clear the software interrupt. 
Pier m |m фео 


5.8.6.2.13 INT FIQ TEST SRC 


Description: Test mode control: source generating 


0x1034 FIQ test source generating (reset 0х0) INT FIG TEST : Жі 


 ЕЕЛЕЛЕЛЕЛЕДЕЕІЕЛЕЛЕЛЕЛЕЛЕЛЕЛІЕЛЕН 


INT_FIQ_TEST_SRC 


| Туре | 


INT_FIQ_TEST_SRC 


| Type | 


d-Nan Bit Type | Reset | Description 
Value 


INT FIQ TEST. SRC | [81:0] R/W |3270 | IRQ test mode control for source generating 
One bit for one channel, the bit[1] is reserved. 
This register is only used in test mode. When 
INT FIQ TEST SEL is 1, Write 1 to corresponding 
bit to generate INT FIQ RAW STS. If the 
corresponding channel is enabled, FIQ to MCU and 
INT FIQ MASK STS is also generated. 


5.8.6.2.14 INT FIO TEST SEL 


Description: Test mode control: test select 
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ce [Ги [ж [2 27 [s [25 [вю [2 [n Га [25 [9 [18 [т [e 


Reserved 


| Type | 


Reserved 


| Type | 


d-Nan Bit Type | Reset | Description 
Value 


[ BW» [но [это 
INT FIQ TEST SEL R/W | 10 НО test mode enable 
Write 1 to enter test mode. 
In normal condition, this register MUST be 
configured to 0. 


5.8.7 Application notes 


Interrupt Control’s PCLK is open by default, so Software needs not to enable any bit and 
can access the register directly. 


For IRQ and FIQ, the most important function is in the 30 hardware channel. They are 
connected to different hardware module. Make sure that all the hardware modules’ 
interrupt is level triggering, and triggering level is active high. Once interrupt is generated, 
it should kept high until software clear it by setting interrupt clear bit in corresponding 
module. Following is the recommended flow for hardware channels. 
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ENABLE Channel 


у 


Enable Hardware Module 


у 
Wait for IRQ/FIQ 


Y 
Check Raw/Masked Sts 


Y 


Clear Module Interrupt 


DISABLE Module and 
Channel if need 


Figure 5-71 recommended flow for hardware channels 


5.9 BUS Monitor 


5.9.1 Overview 


SC6531 contains multi-layer AHB bus, and each layer contains AHB masters and 
slaves. Bus monitors could monitor the bus access and provide the interrupts when a 
target data reading from or writing to a target address. Only CHN INT register(0x10) 
could be cleared after reset, other registers would not be effected by reset. 


Besides, bus monitors provide the bus uasage to analyze system performace. 


5.9.2 Features 
SC6531 bus monitor supports the following features: 


ө Support AMBA AHB bus Read and Write monitoring; 

ө Support AHB byte/half-word/word access monitoring; 

ө Support AHB 32-bit data bus monitoring, by 32-bit data mask; 

€ Support AHB 32-bit address space monitoring, for any address between minimal and maximum 
setting; 

€ Support interrupt raw/mask status and interrupt enable; 

Ф Support triggered HADDR/HDATA/HSIZE/HBURST status. 


5.9.3 Bus Monitor Assignment 


SC6531 АНМ9 side contains 13 AHB masters and 4 bus monitors, that is, only 4 АНВ masteres can 
be monitored at a given timen. The bus moitors assignment is illustrated below. 
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Table 5-12 ARMO9 Side Bus Monitor Assignment 


-Busmon | CHO CH1 CH2 CH3 
Num 
Bus ARM926EJ-S Data ЕМА Маје Рон for ARM? | MasterPort for 
MonitorO | AHB master to-access ЕМС space | ARM7+to-access 
nene EMC space 
Bus. LCDC-acessto EMC | LCDC.-acess-to DMAR DMAW. 
Monitort LCM 
Bus. SDIO DCAM MIDI ARM926EJ-S 
Monitor2 Instruction AHB 
master 
Bus. LZMAO REV REV REV 
Monitor3 
Mattxhavet2 masters busmen+23 have been delete_onhybusmondlef. 
Busmon Busmon0-chn-muxet- Busmond—chn mux=0 BusmonQO-chn-mux-Q 
chn BusmonQO-chn0-mux-t BusmonQO-chn0-mux-Q 
BusmonQ-chni—muxet Busmond—chnt muxet 
BusmonQO-chn2-muxe-1 Busmond-chn2 muxy=t 
Chro ARM926EJ-S Data AHB | SHO LZMAOQ 
master 
Ghat ARM926EJ-S_tInstruction | ОСАМ LEDC-acesstoEMC 
AHB master 
свег Master-Porfo-ARM74o | MasterPortfor ARM7to LCDC-acess4o-LCM 
access EMC space access none EMC space 
Gha DMAW. DMAR REV 


Matrix have 12 masters, бизтоп1/2/3 have been delete, only бизтопо left. 


DMAR 


Busmon BusmonO chn mux-1 BusmonO. chn тих-0 BusmonO chn тих-0 

chn BusmonO сһп0 тих-1 BusmonO сһп0 тих-0 

Chn 0 ARM926EJ-S Data AHB | SDIO LZMAO 
master 

Chn 1 ARM926EJ-S Instruction | DCAM LCDC acess to EMC 
AHB master 

Сһп 2 Master Port for ARM7 to | Master Port for ARM7 to LCDC acess to LCM 
access EMC space access none EMC space 

Chn 3 DMAW 


REV 


There are one bus monitors in the system and the address mapping as the follows. 


Table 5-13 ARMO9 Side Bus Monitors Address Map 


Busmon Num 


Offset Address Range 


ARM Виз MonitorO 


0x2040_0000 - 0x2040_0028 
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ARM-Bus-MeniteH- | 0х2040_1000-0х2040—1024 
ARM Bus-Moniter2 | 0х2040_2000-0х2040—2024 
ARM-Bus-Meniter2 | 0х2040—3000-0х2040—3024 
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5С6531 ARM7 side contains 3 AHB masters and 1 bus monitors, that is. The bus moitors assignment 
is illustrated below. 


Table 5-17 ARM7 Side Bus Monitor Assignment 


Busmon | CHO CH1 CH2 CH3 

Num 

Виѕ CM4 | cache CM4 D cahce CM4 S(addr > ARM9 to CM4 
MonitorO 0x20000000)(M2) Master(M3) 


There is one bus monitorsin the system and the address mapping as the follows. 


5.9.4 


5.9.4.1 


5.9.4.2 


5.9.4.2.1 


Table 5-18 ARM7 Side Bus Monitors Address Мар 


Busmon Num Offset Address Range 
ARM Bus MonitorO 0x5040 0000 -0x5040 OFFF 


Control registers 


Memory Map 
ARM base address: 0х2040 0000 


Offset Е - 
Register Name Register Description 


Register Descriptions 
CHN INT 
Description: Channel interrupt configure. 
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Lm [sro 2 [2 [2 [25 [25 [2 [7 [2 [2 [9 | 5 [8 [ v [ | 


NT 
AE Dr Reserved. 
TAT 


Reserved. 


Type 


Field Name Bit Type | Reset | Description 
Value 

INT_MASK_STATUS | [31] Interrupt Mask status and should be cleared by 
asserting INT CLR; Only would be active when 
INT_EN active high. 

INT RAW STATUS | [30] Interrupt raw status and should be cleared by 
asserting INT CLR; 

INT CLR [29] WO Writing “1” to this bit will clear the interrupt raw 
status; 

INT EN [28] RW : : By default, disable busmon interrupt; 

: Enable busmon и 


n— SEL : 4] LL — type as following: 
27000: Busmon Enable; 
2'b01: AHB Transcation; 
2'b10: AHB Transcation with HREADY; 
2'b11: Data Size; 


CNT CLR [3] RW Busmon Cnt clear, writing “1” to this bit will clear 
busmon cnt to zero; 

CNT_HOLD [2] RW Transaction Counter hold, active HIGH will hold 
the counter; 


CNT_EN [1] RW Transaction Counter Enable; 
0 : Disable counter; 
1 : Enable counter; 
CHN_EN RW Channel enable: 
0: by default, disable bus monitor; 
1: Enable bus monitor; 


5.9.4.2.2 CHN_CFG 


Description: AHB feature configure. 
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Reserved. 


MAS Size a 
MASTER_CFG Reserved. TER SIZE_CFG Reserved 
_EN — 


| Type | 


Field Name Bit Type | Reset | Description 
Value 


| о [wo [Reseved а р 


BURST CFG [19:17] | RW AHB HBURST definition: 
35000 : Single; 
30001 : INCR; 
3'b010 : WRAP4; 
3;b011 : INCR4; 
3'b100 : WRAP8; 
3'b101 : INCR8; 
3'b110 : WRAP16; 
3'b111 : INCR16; 


BURST EN [16] RW HBURST type monitoring enable: 
Е : Disable HBURST monitoring; 
: Enable HBURST monitoring; 
m фу ЕР | 


SIZE_CFG [7:5] RW AHB HSIZE monitoring: 
000: Byte; 
001: Half-word; 
010: Word; 
Others: reserved. 
SIZE_EN [4] RW HSIZE type monitoring enable; 
0 : Disable HSIZE monitoring; 
1 : Enable HSIZE monitoring; 
[ | [m o [шее | 
WRITE_CFG ІШ | RW | ‘bo | HWRITE for monitoring: 
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0 : HWRITE = 1’b0, read transaction; 
1: HWRITE = 1’b1, write transaction; 


WRITE_EN RW HWRITE type monitoring enable; 
0 : Dis-able HWRITE monitoring; 
1 : Enable HWRITE monitoring; 


5.9.4.2.3 ADDR_MIN 


Description: Minimum address for monitoring. 


Minimum address for monitoring. (Reset to 0х1000_0000) 
| Bit | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[ае мшш 


ADDR_MIN 


Bic 
С С ОС С ОС ОС СЗ ОСЗ ОСЗ ОС ОС ОС ОС ОС ОС ОС 


| e | 15 | 14 | 1з | 12 (у | о | o 8 |7 Е ЕВ Е ВЕСА 


ADDR_MIN 


Field Name Bit Type | Reset | Description 
Value 
ADDR_MIN [31:0] | RW AHB minimal address for monitoring; 
Any access between Max and Min address 
space may trigger interrupt; 


5.9.4.2.4 ADDR_MAX 


Description: Maximum address for monitoring. 


Maximum address for monitoring. (Reset to 0х1000_0000) 
| Bit (зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[ае мам 


ADDR_MAX 


EL" i Е Е ЗВ ЕС Е СА ВЕ С С ЕВЕ 
SE coer Е ВЕ ЕА 


ADDR_MAX 


co 
м 
ЕЛЕЗЕНЕНЕНЕЛЕН 


Field Name Bit Туре | Reset | Description 
Value 
ADDR_MAX [31:0] | RW AHB maxium address for monitoring; 
Any access between Max and Min address 
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5.9.4.2.5 ADDR_MASK 


Description : 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
ІСІГІ T _______| 


ADDR_MASK 


КЕЛЕ ee СЕН Са ee ГИГИЕ 
ЕЕ ПРЕПАД ee ЕС ДЕС Е aes 


| Name | ADDR_MASK 
Type 


Field Name Type | Reset | Description 
Value 
ADDR_MASK [31:0] | АМ | 32*hx | Address mask, active high makes the address 
of corresponding bits to be masked, and 
ignored during comparation. 


5.9.4.2.6 DATA_MIN 


Description: Minimum data for monitoring. 


Minimum data for monitoring. (Reset to 0х1000_0000) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name | 


DATA MIN 


EEE reese es 


DATA_MIN 


Field Name Bit Type | Reset | Description 
Value 
DATA_MIN [31:0] | RW AHB minimal DATA for monitoring; 
Any access between Max and Min data space 
may trigger interrupt; 


5.9.4.2.7 DATA_MAX 


Description: Maximum data for monitoring. 
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Lm [sro 2 [2 [2r [25 [25 [ [5 [2 [a [o | s [5| v [ | 
LINE Y RNC 


DATA MAX 


ет 
LJ НА ПА И Eee ПА ПАПЕ CR EC RC СЗ РЕЈА 


per EERE Е С Е e ПИ r ЗЕ С 


РАТА_МАХ 


И Е ЕТО И Е С ПАС ЗВ РАЈ 
Value 
DATA_MAX [31:0] | RW AHB maxium Data for monitoring; 
Any access between Max and Min Data space 
may trigger interrupt; 


5.9.4.2.8 DATA_MASK 


L3 
LIEN 


Description: Data mask for monitoring. 


Data mask for monitoring. (Reset to 0x1000 0000) 
| Bit |31 | зо | 29 | 28 | 27 | 26 |25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Con 


DATA_MASK 


——————— 
i ЕВ Е ЕЕ Е ESE LEE ESE 


ДЕА И E И А ЕВ ae 


DATA_MASK 


L3 
Т 
е e Je e ee 


САС ЕС ЕСИ ЕЛЕЛЕЛЕШЕЛ 
Уаше 


аа” [вий daw [oo [атк — — — — —— 


5.9.4.2.9 MATCH ADDR 


Description: Matched address which triggered interrupt. 
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Matched address which triggered interrupt. (Reset to 
0x0020 0х1000 0000) МАТСН_АООВ 


е О | Е ү, 
Name] м 400 (| 


MATCH_ADDR 


Field Name Bit Type | Reset | Description 
Value 


MATCH_ADDR [31: 0] во |%0 | Captured Address, which triggered interrupt; 


5.9.4.2.10 MATCH_DATA 
Description: Matched data which triggered interrupt. 


Matched data which triggered interrupt. (Reset to MATCH DATA 


0x0024 0x1000_0000) 


MATCH_DATA 


| et |21] | 20 | 26 | 27 | 26 | 25 | 26 | 23 | 22 | 21 | 20 | № | 16 | 17 | 16 | 
МЕР. ee --- 


КЕЛЕШЕМЕНДЕНКИЕИЕНЕЛЕЗРЛЕЖЕЖЕНЕЛЕ 
ЕСИЕЛЕЛЕЛЕШЕНЕЛЕНЕЛЕЗ ИЕЛЕЛЕЖЕШДЕНЕЕ 


MATCH DATA 


L3 
wef NM 
L'IENERENENEN EX 


| о | ој о | о јо о јо ооо | 
Уаше 


MATCH_DATA [31: 0] |во [ш | Captured Data, which triggered interrupt; 


5.9.4.2.11 BUSMON_CNT 


Description: Performance counter. 
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Lm [sro 2 [2 [2r [25 [25 [2 а [2 ЕС [9 | е ое 
папе | ом 


BUSMON_CNT 


e Heee _—= А 
LJ Rane Eee AEAEE 


er БА Де fat jao АЕ RC 
C 


BUSMON_CNT 


Field Name Type | Reset | Description 
Value 


BUSMON_CNT [31: 0] |RO. |0 | Transaction counter; __________| Transaction counter; 


5.10 General Purpose Timers 


In SC6531, two groups of General Purpose Timer are designed, they are entirely same except the 
base address. One is named timer and another is named.timer_bk. 


Table 5-20 base address 


Base address 


Timer 0х8100_0000 


Timer 0Х8100 1000 


5.10.1 Overview 


Each group of timer includes three general-purpose timers, two RTC-clock trigged 
asynchronous timers, and one PCLK trigged synchronous timer. 


5.10.2 Features 


RTC clock trigged timers: 

@ Two independent RTC clock trigged timers 
€ 32-bit decreasing counter 

€ Support one-time mode and period mode 
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5.10.3 
Null 


5.10.4 


Support configurable counting value 

Can be used as wakeup source during deep sleep 

Support single read : no need to double read when reading counter value 
Support multiple load : no need to check busy bit before load tmr 


Support read counter value immediately after loading tmr: once tmr is loaded, the 
counter value is updated immediately 


РСІК clock trigged timer: 

€ One PCLK clock trigged timer 

32-bit decreasing counter 

Support one-time mode and period mode 

Support configurable counting value 

Cannot be used as wakeup source during deep sleep 


Signal description 


Funtion description 


The MCU sub-system provides three general-purpose timers. Timer 0 and Timer 1 are trigged by RTC 
clock, which is 32.768KHz, and Timer 2 is trigged by PCLK, which is 26MHz. These three timers can 
be controlled independently 


5.10.4.1 


RTC Clock Trigged Timers 


Timer 0 and Timer 1 are trigged by RTC clock, which is 32.768KHz. So the counting step 
is about 30.5us. 


Each timer has a 32-bit decreasing counter. This kind of timer provides two operating 
modes: one-time mode and period mode. 


If the timer is configured in one-time mode, counter decreases from setting value to 0. 
When counter gets to 0, an interrupt is issued. This interrupt is hold until software clears it 
by writing corresponding clear bit. The counter also stays at 0 until software load it again. 


If the timer is configured in period mode, counter decreases from setting value to 0. When 
counter gets to 0, an interrupt is issued. Then counter goes back to setting value again, 
and continues to decrease from setting value. The interrupt will hold until software clears it 
by writing corresponding clear bit. 


Because trigging clock is RTC clock, these two timers can be used to wake up system 
during deep sleep. 


Since the frequency of clk_rtc is much slower than that of PCLK, there are three issues in 
the r1p0 version of timer, the solution also list here: 
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> Double read to read counter value: in rípO, counter value belongs to сік rtc 
domain, but it connect to PCLK directly, so when read the counter value, metastable 
state may occur, and the read result is wrong. In r1p0, double read is utilized to solve 
the problem. It read the counter value for two times(double read), if the two result is 
same, no metastable state is occurred, if they are different, metastable may be 
occurred so software should discard the read result and double read again until the 
results is same. So we can see that double read solve the problem of metastable at 
the cost of increasing software complexity. 


Read 
start 
Read counter value 


Y 


Read counter value 


Read finish 


Figure 5-72 Double read flow 


Solution to double read: In г2р0, а 32bit counter named tmr cnt shdw is used to solve this problem. It 
is in PCLK domain and once the tmr cnt value (clk rtc) changes; it will also follow the change. Just as 
its name, it is the shadow of tmr cnt value which reflect the tmr cnt. value accurately. Since it is in 
PCLK, metastable state can be avoided. In the case of deep sleep. PCLK is closed, tmr cnt shdw 
also stop following. Once PCLK is open, it quickly updates its value in 3 PCLK cycle. Figure 5-73 is the 
diagram of this solution, Figure 5-74 is the waveform of the updating process. Figure 5-75 illustrates 
the updating process when PCLK is closed. 


PCLK domain clk rtc domain 


tmr cnt shdw 2 


double sync 


| 


tmr_cnt_value 


tmr_cnt_upd 


Figure 5-73 Principle of tmr_cnt_shdw 
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clk_rtc 


tmr_cnt_value | 55 54 53 ) 


tmr_cnt_upd 


РСІК | 


tmr_cnt_upd_syncd 


tmr cnt shdw ( 55 | 54 53 ) 


Requirement: 
tmr_cnt_value should be stable before the first load(Synthesis at 26M) 


Figure 5-74 waveform of tmr_cnt_shdw (PCLK open) 


clk rtc 


tmr cnt value | 55 54 53 


tmr cnt upd 


PCLK | PCLK close 


tmr_cnt_upd_syncd 


tmr_cnt_shdw | 55 I 53 | 


Figure 5-75 waveform of tmr_cnt_shdw (PCLK close) 


> Check busy bit before any load: іп г1р0, one bit signal tmr Id reg is used to record 
the load operation. When there is a load, tmr Id reg will toggle (0->1 or 1->0) which 
indicate a new load is taken place. However, tmr 10 reg should hold this value until 
the load value is successfully loaded into counter which belongs to сік rtc. If not, 
tmr. Іа reg will toggle back to original status which forms a narrow pulse that cannot 
be sampled by сік rtc. That is to say, сік rtc will not know a new load is happen. То 
avoid this problem, a busy bit named tmr Id busy is provided to indicate that timer is 
now busy with loading; further loading should not happen in this period. So this 
method confines the software by not allowing loading when tmr. Id busy is 1. Figure 
5-76 demonstrates that when tmr Іа busy is 1, no load is permitted. 


PCLK | 


apb wr ld 


tmr ld value ( 0 | 55 ) 


tmr ld reg 


tmr ld busy load forbidden 


clk rtc 


tmr cnt value ( 00 55 ) 
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Figure 5-76 Check busy bit 


> Solution to check busy bit: In r1p0, 1-bit signal tmr Id reg is used to record the 
load status, if multiple load occurs in a short time, it may miss the status. Therefore, a 
8-bit signal tmr. Id idx in PCLK domain is used here to solve the problem. Whenever 
software write the tmr Id value, tmr Id idx increase 1 to indicate that a new load is 
taken place. In clk rtc domain, there is also 8-bit signal named tmr Id idx shdw rtc, 
which is the shadow of tmr 1а idx in сік rtc domain. When a new load happen, 
tmr ld idx апа tmr Іа idx shdw аге different, then tmr 14 idx shdw апа 
tmr. спі value will update at the same time. Figure 5-77 is the circuit diagram, Figure 
5-78 is the waveform of single load, from which we can see that maximum delay 
between tmr Іа value and tmr cnt value is 5 сік rtc delays. Figure 5-77 is the 
waveform of multiple loads, notice that we no longer check tmr Id busy, instead, we 
have multiple loads in a short time and the last load value (77) is loaded. 


PCLK domain clk rtc domain 


tmr ld idx 


- = tmr ld idx shdw. rtc 


tmr ld idx upd 


sig. sync 


tmr ld value 


> + tmr_cnt_value 


Figure 5-77 Solution of multiple load 


PCLK | 


apb wr ld 


tmr ld value ( 0 | 55 ) 


tmr ld idx upd 


tmr ld idx upd syncd 


акис А Г í 4 Г 
00 ( 55 Y 54 53 | 


tmr_cnt_value 
Maximum delay is 5 clk_rtc 


Figure 5-78 Single load 
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PCLK | 


apb wr ld 


tmr ld value ( 0 {55 f 66 TI 


tmr ld idx upd 


tmr ld idx upd syncd 


clk rtc Á A A A A 
tmr_cnt_value | 00 | 77 76 75 |) 


Last load value(77) is loaded intoAmr_cnt_value 


Figure 5-79 multiple load 


> Waiting before read counter value: In software, write and then read is commonly 
used to check whether a register is written correctly. However, when this method is 
used in timer, more attention should be paid. Because the load need 3 clk rtc to 
finish, read value before that is illegal. Furthermore, there is no signal to indicate 
load is finish. Software has to count З сік rtc by itself or wait 1 сік rtc after 
tmr Іа busy change to 0. 


PCLK | 


apb wr ld 


tmr ld value | 0 55 ) 


tmr ld reg 


tmr ld busy 


clk rtc 


tmr cnt value ( 00194 value) 55(new value) ) 


Figure 5-80 Wait 3 cycle to get new value 


> Solution to Waiting: The solution is based on the knowledge that before load is 
done, we can use tmr ld value for read, and after load is done we can use 
tmr cnt shdw. To determine when the load is done, we sync tmr Id idx shdw rtc 
back to PCLK domain, and the synced signal is tmr ld idx shdw рок. | 
tmr ld idx shdw рсіК is equal to tmr Id idx, current load is done (tmr loading = 0). 
This method works in the case of PCLK closed or auto-gated. After PCLK is open 
again, tmr ld idx shdw pclk can quickly sample the tmr ld idx shdw йс and 
tmr loading is updated. This only needs three PCLK. Usually software read happens 
after that period of time, so the read result is accurate. In following figure, the signal 
synchronization circuit using shadow mechanism circuit is not showed for simplicity. 
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tmr_loading 


5.10.4.2 


tmr_loading 


tmr_cnt_shdw 


--» tmr cnt read 


tmr ld value 


Figure 5-81 Solution to wait certain time 


PCLK domain clk rtc domain 


pme ах shdw pda —< Ж 


| 
| 
| 
| 
| 
| 
| 
| 
ra | 
ж |= | 
| — | 
| 
| 
| 

tmr ld idx | »- — > tmr ld idx shdw rtc 
| 
| 
| 
| 

tmr ld value | > — tmr cnt value 

| 
| 


Figure 5-82 Waveform of tmr_loading 


PCLK Trigged Timers 
Timer 2 is trigged by PCLK, which is 26MHz. So the counting step is about 38.5ns. 


This timer has a 32-bit decreasing counter. This timer provides two operating modes: one- 
time mode and period mode. 


If the timer is configured in one-time mode, counter decreases from setting value to 0. 
When counter gets to 0, an interrupt is issued. This interrupt is hold until software clears it 
by writing corresponding clear bit. The counter stays at 0 until software load it again. 


If the timer is configured in period mode, counter decreases from setting value to 0. When 
counter gets to 0, an interrupt is issued, and counter goes back to setting value again, and 
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continues to decrease from setting value. The interrupt will hold until software clears it by 
writing corresponding clear bit. 


Because trigging clock is PCLK, this timer cannot be used to wake up system during deep 
sleep. 


5.10.5 Control registers 


5.10.5.1 Memory map 


Table 5-14 Тітег0: 


Offs --— 


0x1000 TIMERO. LOAD Тітег0 load value 
0x1004 TIMERO_ VALUE Тітег0 counter value 


0x1008 TIMERO_CTL TimerO control registers 
0x100C TIMERO_INT Тітег0 interrupt 
0x1010 TIMERO_CNT_RD Тітег0 counter value for read 


Table 5-15 Тітегі: 


Table 5-16 Timer2: 


9 = "m 


0x1040 TIMER2 LOAD Timer2 load value 


0x1044 TIMER2 VALUE Timer2 counter value 
0x1048 TIMER2 CTL Timer2 control registers 
0x104C TIMER2 INT Timer2 interrupt 


5.10.5.2 Register description 
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5.10.5.2.1 TIMERO LOAD 


Description: TimerO load value 


0x1000 TimerO load value (Reset 0x1000 0000) TIMERO LOAD 


| B |э1|30) 29 [28 | 27 | 26 | 25 | 24 | 23 | 2) 21 | 20 | 19 | t8 | 17 | 16 | 


timerO load 


timerO load 


timerO load [31:0] RW 32'h0 TimerO load value 
Write to this register will reload 
the timer with the new value. 
In one-time mode, this value is 
the first counting start number. 
In periodic mode, this value is 
each counting start number. 


5.10.5.2.2 TIMERO VALUE 


Description: TimerO counter value 
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0x1004 TimerO counter value (Reset 0x1000 0000) TIMERO VALUE 


ви |31 | 30 | 29 [26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 2919 | 18 | 17 | 16 | 


timerO value 


| Туре | 


timerO value 


| Туре | 


timerO value [31:0] 3270 Тітег0 counter value 
This read-only register indicates 
current counter value. 
It's not recommended to read 
this register in normal usage. 
Because the counter is in 
different clock domain with 
APB, software needs use 
double-reading method to read 
this value, like system timer. 


5.10.5.2.3 TIMERO CTL 


Description: TimerO control registers 
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Cm apele [25 [27 55 [25 [s [2 [20 [5 s s [n [e 


Reserved 


ER | | | |. | 


{тег ы 
DEB n 01 T EBEN 


Reserved 


timerO new , TimerO version 


0: timer use old behavior, this is 
for backward compatibility. 


1: timer uses new behavior, 
such as multiple loads without 
checking busy bit, only need to 
read once to get timer counter 
value. 


timerO run TimerO open bit 
0: timer stops 
1: timer runs 


timerO mode TimerO mode select 
0: one-time mode 
1: period mode 


Reserved 


5.10.5.2.4 TIMERO INT 


Description: Timer interrupt 
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0x100C Тітего interrupt (Reset 0x1000_0000) TIMERO_INT 


ви [st | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 28019 | t8 [17 | 16 | 


Reserved 


| Type | 


Reserved 


| Type | 


Reserved 


timerO Іа busy | Титего load busy status 


0: Timer is ready for new 
loading 


1: Last loading is not completed 


Software must not load new 
value when this bit is busy, that 
is, this bit should be checked 
before any new loading. 

This bit is set after а new 
loading, and lasts two or three 
RTC clock cycles, about 60us - 
92us. 


timerO int clr Титего Interrupt clear 


Write 1 to this bit to clear 
interrupt 


timerO int mas TimerO interrupt masked status 
k sts 


timerO int raw Титего interrupt raw status 
_ 515 


timerO int en TimerO interrupt enable 


5.10.5.2.5 TIMERO CNT RD 


Description: TimerO counter value for read 
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TimerO counter value for read(Reset 0x1000 0000) 
| Bit | зт | зо | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


timerO cnt rd 


| Туре | 


timerO cnt rd 


| Туре | 


timerO cnt ға [31:0] 3270 Тітег0 counter value for read. 
Only valid when tmr_new = 1. If 
tmr_new = 0, don’t read this 
register. 
This read-only register indicates 
current counter value. 
The advantage of this register 
is software can read the 
counter value immediately after 
load, without waiting for the 
load done. Also, software just 
needs to read once instead of 
double read. 


5.10.5.2.6 TIMER1_LOAD 


Description: Тітегі load value 
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| ви [эт [зе [29 [25 [27 [25 [25 [а [3 [2 [5 [5 | пе [| e | v [6] 


timerí load 


| Туре | 


timer1_load 


| Type | 


timer1_load [31:0] RW 3270 Timer1 load value 
Write to this register will reload 
the timer with the new value. 
In one-time mode, this value is 
the first counting start number. 
In period mode, this value is 
each counting start number. 


5.10.5.2.7 TIMER1_VALUE 


Description: Тітегі counter value 


0x1024 Тітегі counter value (Reset 0x1000_0000) TIMER1_VALUE 


| B | зт | 30 | 29 | 28 | 27( 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | t8 | 17 | 16 | 


timer1_value 


| Type | 


timer1_value 
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timer1_value [31:0] 32710 Timer1 counter value 
This read-only register indicates 
current counter value. 
It’s not recommended to read 
this register in normal usage. 
Because the counter is in 
different clock domain with 
APB, software needs use 
double-reading method to read 
this value, like system timer. 


5.10.5.2.8 TIMER1_CTL 


Description: Timer1 control registers 


0x1028 Timer1 control register (Reset 0x1000 0000) TIMER1 CTL 


| B [sr | зо 29 [26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo (C19 | t8 | t7 | 16 | 


Reserved 


| Туре | 


Тіте из 
Reserved > an mo ја Reserved 


[31:9] 23'h0 Reserved 


Тітегі new [8] RW тво Timer1 version 


0: timer use old behavior, this is 
for backward compatibility. 


1: timer uses new behavior, 

such as multiple loads without 
checking busy bit, only need to 
read once to get timer counter 


value. 
ітегі run [7] RW Tho Timer1 open bit 
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0: timer stops 
1: timer runs 
timer1_mode [6] RW Tho Timer1 mode select 
0: one-time mode 
1: period mode 
[5:0] RO 6’hO Reserved 


5.10.5.2.9 TIMER1_INT 


Description: Тітегі interrupt 


0x102C Тітегі interrupt (Reset 0x1000_0000) TIMER1_INT 


| ви | 31 | 30 | 29 | 28.27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | t8 | t7 | 16 | 


Reserved 


| Type | 


Reserved 


| Type | 


[31:5] 2710 Reserved 
timer1_Id_busy | [4] RO 10 Timer1 load busy status 
0: Timer is ready for new 
loading 


1: Last loading is not completed 


Software must not load new 
value when this bit is busy, that 
is, this bit should be checked 
before any new loading. 


This bit is set after a new 
loading, and lasts two or three 
RTC clock cycles, about 60us - 
92us. 
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timer1_int_clr Timer1 Interrupt clear 


Write 1 to this bit to clear 
interrupt 


timer1_int_mas Timer1 interrupt masked status 
k_sts 


timerl int raw Timer1 interrupt raw status 
_ 515 


timer1_int_en Тітегі interrupt enable 


5.10.5.2.10 TIMER1_CNT_RD 


Description: Timer1 counter value for read 


0x1030 Timer1 counter value for read(Reset 0х1000 0000) TIMER1 CNT RD 


| ви | зт | 30 | 29] 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | t8 | 17 | 16 | 


timerl cnt rd 


| Туре | 


timer1_ cnt rd 


| Туре | 


timer1_cnt_rd [31:0] ВЮ | | 3270 Same as timerO cnt га 


5.10.5.2.11 TIMER2 LOAD 


Description: Timer2 load value 
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| ви [эт [3o [ [25 [27 [25 [25 [а [з [2 [5 o | пе [| e | v [6] 


timer2 load 


| Туре | 


timer2_load 


| Type | 


timer2_load [31:0] WO 3270 Timer2 load value 
Write to this register will reload 
the timer with the new value. 
In one-time mode, this value is 
the first counting start number. 
In period mode, this value is 
each counting start number. 


5.10.5.2.12  TIMER2 VALUE 


Description: Timer2 counter value 


0x1044 Timer2 counter value (Reset 0x1000 0000) TIMER2 VALUE 


| Bit_| 31 | 30 | 29 [26 | 27( 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | t8 | 17 | 16 | 


timer2 value 


| Туре | 


timer2_value 
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timer2_value [31:0] 3270 Timer2 counter value 
This read-only register indicates 
current counter value. 


5.10.5.2.13 ТІМЕН2 СТІ. 


Description: Timer2 control registers 


0x1048 Timer2 control register (Reset 0x1000_0000) TIMER2_CTL 


Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


timer 
Reserved 2 » Reserved 


туе ми 


Reserved 


timer2_run ! Timer2 open bit 
0: timer stops 
1: timer runs 


Timer2_mode Timer2 mode select 
0: one-time mode 
1: period mode 


Reserved 


5.10.5.2.14 ТІМЕН2 INT 
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Description: Timer2 interrupt 


0x104C Timer2 interrupt (Reset 0x1000_0000) TIMER2_INT 


| ви | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21.4520 | 19 | t8 | t7 | 16 | 


Reserved 


| Type | 


в қ 


Туре |е — ӰӰҶ 


Reserved 


timer2_int_clr | Timer2 Interrupt clear 


Write 1 to this bit to clear 
interrupt 


timer2_int_mas Timer2 interrupt masked status 
k_sts 


timer2_int_raw Timer2 interrupt raw status 
_sts 


timer2_int_en Timer2 interrupt enable 


5.10.6 Application notes 


5.10.6.1 RTC Clock Trigged Timers 
When software uses RTC clock trigged timer, it should set tmr_eb bit and tmr_rtc_eb bit in 
global control register. 


Before opening timerO run or timer1_run, software should configure all control registers - 
timerO load or timer1 load, timerO mode or тел mode, timerO int en or timer int en, 
timerO new or timer1 new. 


Then timerO run or timer1 run is set to 1 to open corresponding timer. 

After receiving interrupt issued by a timer, software can check interrupt status by reading 
timerO int mask sts or timer1 int mask sts, and can clear interrupt by writing 1 to 
timerO int сіг or timer1 int сіг. 
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5.10.6.2 


5.10.7 


When software completes using RTC clock trigged timer, it should disable timerO run ог 
timer1_run firstly, then it disable tmr rtc eb and tmr. eb in global control registers. 


It's IMPORTANT that there are 3-5 RTC clock cycles delay from setting timerO load or 
ітегі load to counter setting success(refer to Figure 5-78), that is, if М is configured in 
timerO load or тел load, real counting number is N+3 or N+4 or N+5. 


When timerO new ог timer1 new = 0, software must check timerO Іа busy or 
timeri ld busy before loading. When timerO new or timer1 new =1, software need not 
check it. Loading is permitted at any time. 


If the timer is configured in one-time mode, counter decreases from setting value to 0. 
When counter gets to 0, an interrupt is issued. The counter stays at 0 until software load it 
again. 


If the timer is configured in period mode, counter decreases from setting value to 0. When 
counter gets to 0, an interrupt is issued, and counter is reloaded by setting value, and then 
counter continues to decrease from setting value. 


PCLK Trigged Timers 


When software uses PCLK trigged timer, it should set tmr. eb bit in global control register. 


Before opening timer2 run, software should configure all control registers — timer2 load, 
timer2 mode, timer2 int en. 


Then timer2 run is set to 1 to open the timer. 


After receiving interrupt issued by a timer, software can check interrupt status by reading 
timer2 int mask sts, and can clear interrupt by writing 1 to timer2 int clr. 


When software completes using PCLK trigged timer, it should disable timer2 run firstly, 
and then it disable tmr eb in global control registers. 


If the timer is configured in one-time mode, counter decreases from setting value to 0. 
When counter gets to 0, an interrupt is issued. The counter stays at 0 until software load it 
again. 


If the timer is configured in period mode, counter decreases from setting value to 0. When 
counter gets to 0, an interrupt is issued, and counter is reloaded by setting value, and then 
counter continues to decrease from setting value. 


Implementations(for internal only) 


Logic in clk rtc domain should be synthesized at least 26M. 
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5.10.8 


5.11 


5.11.1 


5.11.2 


5.11.3 
Null 


5.11.4 


when tmr_cnt_value change, it will be sampled to tmr_cnt_shdw after 3 PCLK. So 
tmr_cnt_value must be stable before that. For safety, we require that all logic in clk_rtc 
domain should be synthesized at 26M. 


Future improvements 


ө There are 3-5 RTC clock cycles delay from setting timerO load 
or timer1_load to counter setting success because of different clock domains and usage 
of feedback. 


ө In current design, when PCLK is closed, timerO cnt rd and 
timer1_cnt_rd is not accurate. That is because the counter for waiting 3 clk_rtc is stopped 
when PCLK is closed. So the design cannot count how much time is used. 


System timer 


ARM base address: 0x8100 3000 


Overview 


System timer is а 32-bit free-running increasing timer with 1ms step. 


Features 

€ RTC-clock trigged 

Ф 32-bit free-running increasing timer 

Ф ims step 

€ Support one configurable alarm, and support alarm interrupt generating 
€ Alarm interrupt can be used as wakeup source during deep sleep 

€ Support single read : no need to double read when reading counter value 


Signal description 


Funtion description 


After hardware reset, system timer is 0. And after being enabled, system timer runs from 0 
to the maximum, 2^32-1. If system timer gets to the maximum, it returns to 0 again and 
then continues increasing. If no new hardware reset occurs and system timer is kept 
enabled, nothing can stop system timer. 


The counting step is 1ms, that is, the timer increases by 1 per 1ms. 


The timer value can be read by software. If software read SYST VALUE, double-reading 
method must be used because of different clock domains. If software read 
SYST CNT SHDW, only one read is enough. 
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Based on system timer free running, it provides an alarm function. When system timer 
value is equal to alarm value, an interrupt is issued, and this interrupt can be used for 
system wakeup source during deep sleep. 


5.115 Control registers 


5.11.5.1 Memory map 


0x1000 SYST_ALARM | System timer alarm — ^ с timer alarm 


0x1004 SYST VALUE System timer value 
0x1008 SYST. INT System timer interrupt 
0x100C SYST VALUE SHDW | Shadow of SYST VALUE 


5.11.5.2 Register description 
5.11.5.2.1 SYST ALARM 


Description: System timer alarm 


0x1000 System timer alarm (Reset 0x1000_ FFFF) SYST ALARM 


| Bit_| 31 | 30 | 29 [26 | 27 | 26 | 25 | 24] 23 | 22 | 21 | 20 | 19 | t8 | 17 | 16 | 


syst alarm 


| Туре | 


syst_alarm 


| Type | 


| Беја Мате | Мате [RW = | Reset Value | Value |Description = | 
syst_alarm ГИШИ :0] 32'h0000FFFF | System timer alarm value: 
If system timer is equal to 
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system alarm, one interrupt is 
issued. 


5.11.5.2.2 SYST_VALUE 


Description: System timer value 


ИТИБЕИЕКЛЕЗЕЛЕЛЕЗЛЕЗЕЗЕЛЕЗЕШЕЛЕЛЕЛЕЛЕЗ 


syst_value 
Type 


о = АМ ae 
К ЕЕ ТААСИ ЕВ Е СЗ ВЕ а ЕЛЕШЕН 


syst_value 


syst_value [31:0] 32'h0 System timer value 
Double-reading method MUST 
be used to read this register. 


5.11.5.2.3 SYST INT 


Description: System timer interrupt 
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Cm [и [ж[»[»][ 3s [25 [« [э [on Га [5 s s [т [| 


Reserved 


| Туре | 


Reserved 


| Type | 


Reserved 


syst int pls sts | System timer interrupt pulse 
status 
This bit is used only for 
debugging. 


syst_int_clr System timer Interrupt clear 


Write 1 to this bit to clear 
interrupt 


syst_int_mask_ System timer interrupt masked 
sts status 


syst_int_raw_st System timer interrupt raw 
$ status 


syst_int_en System timer interrupt enable 


5.11.5.2.4 SYST_VALUE_SHDW 
Description: Shadow of SYST_VALUE 
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0x100C Shadow of SYST_VALUE (Reset 0х1000_0000) SYST VALUE a 


 НЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІСІНІЕЛЕ 


syst_value_shdw 


| Туре | 


syst_value_shdw 


| Type | 


syst value shd | [31:0] 32'h0 Shadow of SYST VALUE 
w One read will get accurate 
value. 


5.11.6 Application notes 


When software begins to use system timer, it should set sys eb bit and sys rtc eb bit in 
global control register. 


When software completes using system timer, it should disable sys eb bit and sys rtc eb 
bit in global control registers. 


When software uses alarm function, it should configure sys alarm and sys int en. 


After receiving interrupt issued by a system timer, software can check interrupt status by 
reading sys int mask sts, and can clear interrupt by writing 1 to sys int clr. 


IMPORTANT: 
If software read SYST. VALUE, double-reading method MUST be used to read this 


register. If software read SYST VALUE SHDW, only one read can get accurate counter 
value. 
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5.11.7 Implementations 


Logic in clk_rtc domain should be synthesized at 26M. Just as implementation 
requirement of timer. 


5.11.8 Future improvements 


ө Іп current design, alarm registers are implemented їп PCLK 
domain and used in RTC-clock domain. This design leads to two potential issues, one is 
timing issue on interrupt register. The other issue is more serious, false interrupt may be 
trigged. We can use shadow register in RTC clock domain to solve these potential issues, 
and the related impact also is area because of one extra groups of 32-bit shadow DFFs. 


5.12  RTC timer 


5.12.1 Overview 


SC6531 provides an always-powered-on region to count second, minute, hour and 
day, and to perform alarm functions. 


5.12.2 Features 


€ Second counter: 0 — 59 

ө Minute counter: 0 — 59 

€ Hour counter: 0 — 23 

€ Day counter: 0 — 65535 

€ Second, minute, hour and day numbers can be changed by software 

€ Provide second interrupt, minute interrupt, hour interrupt and day interrupt 

ө Provide configurable alarm function 

€ All interrupts can be used to wakeup system from deep sleep 

€ Alarm interrupt can be used to power up system from power-down status 

€ RTCVDD is the power supply for second counter, minute counter, hour counter, day counter, and 
alarm function. And this power is always on. 


5.12.3  Funtion description 


SC6531 provides а very small always-powered-on region supplied by RTCVDD. 
Second counter, minute counter, hour counter, day counter, and alarm function are 
put in this region, so these functions always work even if the base band chip enters 
power-down mode. 


Second counter, minute counter, hour counter and day counter are used to count 
second, minute, hour and day values, and to issue second, minute, hour and day 
interrupts. The value of these four counters can be changed by software, but the 
changing time is very long, about 125 ms. In order to improve software efficiency, 
5С6531 provides four interrupts to inform software changing completion. The 
changes to four counters are independent, and it does not need waiting for first 
changing to complete before changing next one. 


Alarm function is used to generate alarm interrupt to inform software, to wake up 
system, or to power up system. Alarm second, minute, hour and day values are 
stored in the RTCVDD power domain, and these four registers can be changed by 
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software. It also takes long time to change these registers, and another set of four 
interrupts are provided for changing completion. Same as the above, the changes to 
the four registers are independent, and it does not need waiting for first changing to 


complete before changing next one. 


Because RTC timers are in RTC clock domain, all interrupts can be used to wakeup 
system from deep sleep. Another important function is alarm interrupt can power up 


base band from power-down mode. 


5.12.4 Control registers 


5.12.4.1 Memory map 


Table 5-17 RTC Timer Control Register Address Map 


ою [сют о | 
mw farem — [| | 
wwe асно от 
ою [атоо 


0х103С АТС INT МАЭК STS 327100000000 


5.12.4.2 Register description 


5.12.4.2.1 ВТС SEC CNT 


Physical Address: 0x89000000 
Description: Current second counter value 
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0x1000 RTC Second Counter RTC_SEC CNT 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


"Name | 
ЕСЕ ООО 
нее Го [ 9 Го Го о [о [оо [ 9 о [ооо [о T9 ре 
ви _| 15 [ла аз | 12 [м | i0 | о | 8 [| 7 | 6 | 5. | 4] 3 {211101 

Reserved 


Reserved 


Field Name Bit RAN | Default | Description 
Value 
RTC SEC ONT [5:0] RO Current second counter value 
[31:6] RO Reserved 


5.12.4.2.2 RTC MIN СМТ 


Physical Address: 0x89000004 
Description: Current minute counter value 


0x1004 RTC Minute Counter RTC MIN CNT 


У Rm — E 
| Reset | о | о | о о о | о о о о ггг 


Field Name R/W_ | Default pum 
Value 
RTC MIN CNT [5:0] и minute counter value 
[31:6] Reserved 


5.12.4.2.3 RTC HOUR СМТ 


Physical Address: 0x89000008 
Description: Current hour counter value 


0x1008 RTC Hour Counter RTC HRS CNT 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | — 1 1 1 1 1 à 1 R | 


Reserved 


Field Name Bit RAN | Default | Description 
Value 
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Field Name Bit RAN | Default | Description 
Value 


RTC HRS CNT [4:0] RO Current hour counter value 
[31:5] RO Reserved 


5.12.4.2.4 RTC DAY CNT 


Physical Address: 0x8900000C 
Description: Current day counter value 


0x100C RTC Day Counter RTC_DAY_CNT 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Мате | Reserved 

Type | a eae ee 
КООШ © ЕСЕ | кн соты тр [| | с | тн ссе ркен ERO {|| 
| Bit 15 |14 | 13 | 12 | 11170) 9 | 8 | 7 | 6 | 5 j| 4 | 3 | 2 | 1 jJ 0 | 


RTC DAY CNT 


Field Name Bit RAN | Default | Description 
Value 
RTC DAY CNT [15:0] RO Current day counter value 
[31:16] | RO Reserved 


5.12.4.2.5 RTC SEC CNT UPD 


Physical Address: 0x89000010 
Description: Current second counter update 


0x1010 RTC Second Counter Update (reset 0x1000 0000) RTC SEC CNT UPD 


Reserved 
[ Reset | о | о (о о [о | о о о о о || o |oo e] 


Field Мате Bit RAW | Default | Description 
Value 


RTC SEC CNT UPD RW 6'h0 Current second counter update 
Write new counter value to this register to 
start an second counter updating 
operation in RTCVDD domain. 
Reading this register can get recent 
updating value 
RO Reserved 
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5.12.4.2.6 RTC_MIN_CNT_UPD 


Physical Address: 0x89000014 
Description: Current minute counter update 


| 0x1014 7 | RTC Minute Counter Update (reset 0х1000 0000) RTC MIN CNT UPD 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 
| Мате м 7 Дд7дәҺә | 


Reserved 
[Type PR 
| Reset | о | о | о | o |o | oo oo Re ooo oe о | 


ШЕШ [15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 |7 | | 5 | 4 | 3 | 2 | 1 | 9 | 


РЕ м — | 
| Незет | | o o o 7” о | о | о | о о | о 


Field Мате Bit R/W | Default | Description 
Value 


RTC_MIN_CNT_UPD RW 6’hO Current minute counter update 
Write new counter value to this register to 
start an minute counter updating 
operation in RTCVDD domain. 
Reading this register can get recent 
updating value 
RO Reserved 


5.12.4.2.7 RTC_HOUR_CNT_UPD 

Physical Address: 0x89000018 

Description: Current hour counter update 
RTC Hour Counter Update (reset 0х1000_0000) АТС HRS CNT UPD 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
ype 


Е о а. ЕЛЕН 
[Reset | Го Го Го ЕСІН ЕСІН ооо [о [о [оо [о [оо | 
Г вн [15 | 14 | 13 | 12 | 11 [ 10 | од | 7 | 6 [ 5 [Гез а | [о | 
Name | Reserved 


SSS o м | 
| Резе | о [|o jojo |о | о |о [9 | о [9 |о | о |о | о | о | о 


Field Мате Bit RAN | Default | Description 
Value 


RTC HRS CNT UPD RW 50 Current hour counter update 
Write new counter value to this register to 
start an hour counter updating operation 
in RTCVDD domain. 
Reading this register can get recent 
updating value 
RO Reserved 


5.12.4.2.8 RTC_DAY_CNT_UPD 


Physical Address: 0x8900001C 
Description: Current day counter update 
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0x101C RTC Day Counter Update (reset 0х1000 0000) ВТС DAY CNT UPD 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
ype 


ee eee eee 
| Reset [eros |o [ооо Бәйге о О О о Oa gl КО OO) 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 | 1 |0 | 


RTC DAY CNT UPD 


Field Name Bit RAN | Default | Description 
Value 


RTC DAY CNT UPD Current day counter update 


Write new counter value to this register to 
start an day counter updating operation in 
RTCVDD domain. 

Reading this register can get recent 
updating value 


[31:16] Reserved 


5.12.4.2.9 RTC. SEC ALM ОРО 


Physical Address: 0x89000020 
Description: Current second alarm update 


| 0х1020 — > | RTC Second Alarm Update (reset 0x1000 0000) RTC SEC ALM UPD 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 


Reserved 


Reserved 
FReset | о | о | о [о о | о о ом о е | о ЕСЕН ЕСЕ ро T о] 


Field Мате Bit R/W -| Default | Description 
Value 


RTC SEC ALM UPD RW 6’hO Current second alarm update 
Write new counter value to this register to 
start an second alarm updating operation 
in RTCVDD domain. 
Reading this register can get recent 
updating value 
RO Reserved 


5.12.4.2.10 RTC_MIN_ALM_UPD 


Physical Address: 0x89000024 
Description: Current minute alarm update 


Spreadtrum Communications, Inc., Confidential and Proprietary 324 of 989 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[ГЄЗ$РВЕАВТВИМ | SC6531E апа SC6531M Device Specification 


| 0х1024 | RTC Minute Alarm Update (reset 0х1000 0000) RTC_MIN_ALM UPD 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Field Name Bit RAN | Default | Description 
Value 


RTC MIN ALM UPD Current minute alarm update 
Write new counter value to this register to 
start an minute alarm updating operation 
in RTCVDD domain. 
Reading this register can get recent 
updating value 
Reserved 


5.12.4.2.11 RTC HOUR ALM UPD 


Physical Address: 0x89000028 
Description: Current hour alarm update 


RTC Hour Alarm Update (reset 0x1000 0000) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 


Reserved 


Reserved 
Reset ооо | о [о [о [оо ооо | о ој о о о] 


Field Мате Bit R/W .| Default | Description 
Value 


RTC HUS ALM UPD RW 50 Current hour alarm update 
Write new counter value to this register to 
start an hour alarm updating operation in 
RTCVDD domain. 
Reading this register can get recent 
updating value 
RO Reserved 


5.12.4.2.12 RTC_DAY_ALM_UPD 


Physical Address: 0x8900002C 
Description: Current day alarm update 
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0x102C RTC Day Alarm Update (reset 0х1000 0000) ВТС DAY ALM ОРО 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | Reserved 


ee ЕЕ E 
[Нез] o |o exor ОО | тен ОВО келе coq сен оао КО |С ЕН 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 | 1 |0 | 


RTC. DAY. ALM ОРО 


Field Name Bit RAN | Default | Description 
Value 


RTC DAY ALM UPD Current day alarm update 


Write new counter value to this register to 
start an day alarm updating operation in 
RTCVDD domain. 

Reading this register can get recent 
updating value 


[31:16] Reserved 


5.12.4.2.13 ВТС INT EN 

Physical Address: 0x89000030 

Description: Interrupt enable and hour format control 
Description: Interrupt enable and hour format control 


RTC Day Counter RTC DAY CNT 


ЛІС ЕЕЕ 
БЕРЕКЕ 
| СОБЕ 


Reserved 
Type 


ПАВ 
Peset | ЗО АКИ А И В О ЗЕ | | о Е И 
ЕЖЕЛ ЕИ Е e АП НЕР 


АТС | RTC | RTC | RTC 

AL DA HO 
Reserved M I Y IN | UR 

NT TE | INT 

EN N EN 


Field Name Bit Type | Reset | Description 
Value 


этте |80 [eme 


RTC DAY ALM UPD INT EN [15] RW Tho Day alarm updating complete 
interrupt enable 
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0: disabled 
1: enabled 
RTC_HOUR_ALM_UPD_INT_EN | [14] RW ТО Hour alarm updating complete 
interrupt enable 
RTC_MIN_ALM_UPD_INT_EN [13] RW ТО Minute alarm updating complete 
interrupt enable 
RTC_SEC_ALM_UPD_INT_EN [12] RW ТО Second alarm updating complete 
interrupt enable 
RTC_DAY_CNT_UPD_INT_EN [11] RW ТО Day counter updating complete 
interrupt enable 
RTC_HOUR_CNT_UPD_INT_EN | [10] RW Tho Hour counter updating complete 
interrupt enable 
RTC_MIN_CNT_UPD_INT_EN RW ТО Minute counter updating complete 
interrupt enable 
RTC_SEC_CNT_UPD_INT_EN RW ТО Second counter updating complete 
interrupt enable 


[ es [m [м 
[5] RW ТО Hour format select 


0: The read back hour count is 
formatted as 0 to 23. 


1: The read back hour count is 
formatted as 0 to 11, and bit 4 
represent AM or PM — AM is 0 and 
PM is 1. 


RTC_ALM_INT_EN alarm interrupt enable 
RTC_DAY_INT_EN day interrupt enable 
RTC_HOUR_INT_EN hour interrupt enable 


RTC_MIN_INT_EN minute interrupt enable 
RTC_SEC_INT_EN Second interrupt enable 


5.12.4.2.14 ВТС INT RAW. STS 


Physical Address: 0x89000034 
Description: Interrupt raw status 
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| 0х1034 _________ ВТС Day Counter RTC_DAY_CNT 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Reserved 


E 
і 
о 
D 
Е 
2 
Е 
m 
Е 
2 
Е 
2 
Е 
m 
Е 
2 
ЕҢ 
2 
ҰЗ 


Field Мате 


RTC DAY ALM UPD INT RAW STS 


Type | Reset | Description 
Value 


Bit 
этте [во пен 


[15] RW Tho Day alarm updating 
complete interrupt raw 
status 


Hour alarm updating 
complete interrupt raw 
status 


RTC_HOUR_ALM_UPD_INT_RAW_STS 


RTC MIN -ALM ОРО INT RAW STS 


D 
= 


Minute alarm updating 
complete interrupt raw 
status 


RTC_SEC_ALM_UPD_INT_RAW_STS 


= 


Second alarm updating 
complete interrupt raw 
status 


ul Day counter updating 


ho 
ho 
ho 
ho 
complete interrupt raw 
ho 
ho 
ho 


2 


— — — 

— =: 
— A 
= 


RTC_DAY_CNT_UPD_INT_RAW_STS 


status 


RTC_HOUR_CNT_UPD_INT_RAW_STS Hour counter updating 
complete interrupt raw 


status 


RTC MIN CNT UPD INT RAW. STS 


20 


Minute counter updating 
complete interrupt raw 
status 


RTC_SEC_CNT_UPD_INT_RAW_STS Second counter updating 
complete interrupt raw 
status 
Po” 
RTC ALM INT RAW STS ORI RW Tho alarm interrupt raw status, 
source to analog. 
RTC_ALM_INT_RAW_STS RW alarm interrupt raw status 


RTC_DAY_INT_RAW_STS RW day interrupt raw status 
RTC_HOUR_INT_RAW_STS RW hour interrupt raw status 
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[cM irn STS [п few [то СОТА 
ЕН 


RTC_SEC_INT_RAW_STS 


5.12.4.2.15 RTC_INT_CLR 


Physical Address: 0x89000038 
Description: Interrupt clear 


0x1038 RTC Day Counter RTC_DAY_CNT 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Second interrupt raw status 


Reserved 


R R R R R 
| туре [aw [aw [aw ам [вм [вм | ww [вм [ œ [я 
си 828 


Field Мате Туре | Reset | Description 
O 


RTC_DAY_ALM_UPD_INT_CLR CO alarm updating 
complete interrupt clear 


Write 1 to this bit to clear 
corresponding interrupt 


RTC_HOUR_ALM_UPD_INT_CLR RW. | l'ho Hour alarm updating 
complete interrupt clear 


[14] 
RTC MIN ALM UPD INT CLR [13] RW | 10 Minute alarm updating 
complete interrupt clear 
RTC_SEC_ALM_UPD_INT_CLR [12] RW | 1'hO Second alarm updating 
complete interrupt clear 
RTC DAY CNT UPD INT CLR [11] RW | 10 Day counter updating 
complete interrupt clear 
RTC_HOUR_CNT_UPD_INT_CLR [10] RW | 17һ0 Hour counter updating 
complete interrupt clear 
RTC MIN CNT UPD INT CLR RW | ТПО Minute counter updating 
complete interrupt clear 
RTC_SEC_CNT_UPD_INT_CLR RW |1°һО Second counter updating 
complete interrupt clear 
е Е. 
Ee alarm interrupt clear 


RTC_DAY_INT_CLR day interrupt clear 
RTC_HOUR_INT_CLR hour interrupt clear 


Spreadtrum Communications, Inc., Confidential and Proprietary 329 of 989 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[ГЄЗ$РВЕАВТВИМ | SC6531E апа SC6531M Device Specification 


RTC_SEC_INT_CLR (00 |RW то | Second interrupt clear 


5.12.4.2.16 ВТС INT MASK STS 


Physical Address: 0x8900003C 
Description: Interrupt masked status 


0х103С RTC Day Counter RTC_DAY_CNT 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | ым лә. | 


Reserved 


Reserved 


Field Name Reset | Description 
Value 


Bit 
а [reme 


RTC_DAY_ALM_UPD_INT_MASK_STS [15] RW | 1780 Day alarm updating 
complete interrupt masked 
status 
Write 1 to this bit to 
masked status 
corresponding interrupt 


RTC HOUR ALM UPD INT MASK STS || Hour alarm updating 
complete interrupt masked 
status 


RTC MIN АЕМ ОРО INT MASK STS 


T'ho 
1'h0 Minute alarm updating 
complete interrupt masked 
status 
RTC SEC ALM UPD INT. MASK STS 1'h0 
1'h0 
1'h0 
ЋО 


RTC_DAY_CNT_UPD_INT_MASK_STS Day counter updating 
complete interrupt masked 


status 


RTC_HOUR_CNT_UPD_INT_MASK_STS 


Hour counter updating 
complete interrupt masked 
status 


1 Minute counter updating 
complete interrupt masked 
status 
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complete interrupt masked 
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h 
h 
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RTC SEC СМТ UPD INT MASK 5Т5 | Second counter updating 


complete interrupt masked 
status 


м [RO [ero [Reserved ______ 


ВТС ALM INT MASK STS alarm interrupt masked 
status 


RTC DAY INT MASK STS day interrupt masked 
status 


RTC HOUR INT MASK STS hour interrupt masked 
status 


RTC MIN INT MASK STS minute interrupt masked 
status 


RTC SEC INT MASK STS ME Second interrupt masked 
status 


5.12.5 


Application notes 


Second counter, minute counter, hour counter and day counter always run in 
RTCVDD domain. However, if software wants to access or control these functions, it 
should set rtc eb and rtc rtc eb first. 


After setting rtc eb and rtc rtc eb, software can get second, minute, hour and day 
counter values by reading гіс sec cnt, rtc min cnt, rtc hour cnt and гіс day cnt. 
Double-reading method is still recommended, like the system timer reading. 


RTC timers provide second interrupt, minute interrupt, hour interrupt and day 
interrupt. Software can enable these interrupts by setting 1 to rtc sec int en, 
rtc min int en, rtc sec hour en and rtc day int en, check status by reading 
rtc sec int mask sts, rtc min int mask. sts, rtc hour int mask sts and 

rtc day int mask sts, and clear these interrupts by writing 1 to rtc sec int clr, 
rtc min int clr, rtc hour int clr and гіс day int сіг. 


Software can update the four counter values by writing new value to rtc sec cnt upd, 
rtc min cnt. upd, rtc hour cnt upd or rtc day cnt ира. However, the changing time 
is very long, about 125 ms. In order to improve software efficiency, RTC timer 
provides four interrupts to inform software changing completion. Software can enable 
these interrupts by setting rtc sec cnt upd int en, rtc min cnt upd int en, 

rtc hour cnt upd int. en and rtc day cnt upd int en, check status by reading 

rtc sec cnt upd int mask sts, rtc min cnt upd int mask sts, 

rtc hour cnt upd int mask sts and rtc day cnt upd int mask sts, and clear these 
interrupts by writing 1 to rtc sec cnt ира int сіг, rtc min cnt ира int сіг, 

rtc cnt upd hour int clr and rtc day cnt upd int clr. The changes to four counters 
are independent, and it does not need waiting for first changing to complete before 
changing next one. 


RTC timer provides an alarm function. If an alarm occurs, alarm interrupt is issued. 
Software can enable this interrupt by setting rtc alm int en, check status by reading 
rtc alm int mask sts, and clear these interrupts by writing 1 to rtc alm int clr. 


Alarm value can be configured by writing expected value to rtc sec alm upd, 

rtc min alm upd, rtc hour alm upd and rtc day alm upd. However, the changing 
time is very long, about 125 ms. In order to improve software efficiency, RTC timer 
provides four interrupts to inform software changing completion. Software can enable 
these interrupts by setting rtc sec alm upd int en, rtc min alm upd int en, 
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rtc_hour_alm_upd_int_en and rtc_day_alm_upd_int_en, check status by reading 
rtc_sec_alm_upd_int_mask_sts, rtc_min_alm_upd_int_mask_sts, 
rtc_hour_alm_upd_int_mask_sts and rtc_day_alm_upd_int_mask_sts, and clear 
these interrupts by writing 1 to rtc sec alm upd int clr, rtc min alm upd int clr, 
rtc alm ира hour int сіг and rtc day alm ира int сіг. The changes to the four 
counters are independent, and it does not need waiting for first changing to complete 
before changing next one. 

Because RTC timers are т RTC clock domain, all interrupts сап be used to wakeup 


system from deep sleep. Another important function is alarm interrupt can power up 
base band chip from power-down mode. 


5.13 Watchdog Timer 


ARM base address: 0x8200 1480 


5.13.1 Overview 


Watchdog timer is a 32-bit decreasing timer with RTC-clock trigged, and this timer can be 
used to issue system reset. 


5.13.2 Features 


RTC-clock trigged 

32-bit decreasing timer 

Support 32-bit timer value loading 

Support reset mode for watchdog function 

Support interrupt mode for debug function and timer function 

Support combined mode: first generate interrupt, and then generate reset. 
Support single read : no need to double read when reading counter value 
Support multiple load : no need to check busy bit before load tmr 


Support read counter value immediately after loading tmr: once tmr is loaded, the 
counter value is updated immediately 


5.13.3 Signal description 
Null 


5.134  Funtion description 


After hardware reset, watchdog timer is 32'hFFFF FFFF. 


And after enabled, watchdog timer decreases from the reset value or from software- 
loading value. 

The counting step is one НТС clock cycle. 

For reset mode, whenever watchdog timer gets to 0, system reset is issued. Then system 
reboots, and watchdog timer comes back to 32'hFFFF FFFF, and all controlled registers 
and status also come back to reset value, except interrupt raw status. Interrupt raw status 
can be used to judge if or not system rebooting comes from watchdog reset. 


For interrupt mode, watchdog timer runs as a periodic generic timer. If watchdog timer 
gets to 0, an interrupt is issued, and then the timer is reloaded automatically. 
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For combined mode, it can be considered as the combination of reset mode and interrupt 
mode. Interrupt will be generated first if software doesn’t feed wdg. Then software should 
stop wdg so that wdg reset is not generated. If software cannot response to this interrupt, 
then wdg reset will be generated finally when wdg cnt decease to 0 which reboots the 
entire system. 


After enabled, watchdog timer can be loaded at any time, and software should guarantee 
the timer is loaded before it decreases to 0. 


Reset mode is used as normal watchdog function. And interrupt mode is used as debug 
mode or as a generic periodic timer. 


5.13.5 Control registers 


5.13.5.1 Memory map 


Offset m 
0x1000 WDG_LOAD_LOW Low 16 bit of watchdog load value 
0x1004 WDG_LOAD_HIGH High16 bit of watchdog load value 


0x1008 WDG_CTRL Watchdog control(add wdg_new 
wdg rst en) 


0x100C WDG_INT_CLR Watchdog interrupt clear(add wdg_rst_clr) 


0x1010 WDG_INT_RAW Watchdog interrupt raw status(add 
wdg_rst_raw) 


0x1014 WDG_INT_MASK Watchdog interrupt masked status 


0x1018 WDG_CNT_LOW Low 16 bit of watchdog counter value 
0x101C WDG_CNT_HIGH High16 bit of watchdog counter value 
0x1020 WDG LOCK Watchdog lock 


0x1024 мра_ CNT RD LOW Low 16 bit of watchdog counter value for 
read(new added) 

0x1028 WDG С\Т. RD HIGH High 16 bit of watchdog counter value for 
read(new added) 

0х102С WDG_IRQVALUE_LOW | Low 16 bit of watchdog irq value(new 
added) 

0x1030 WDG_IRQVALUE_HIGH | High 16 bit of watchdog irq value(new 
added) 


5.13.5.2 Register description 


5.13.5.2.1 WDG_LOAD_LOW 


Description: Low 16 bit of watchdog load value 
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Lm eee ео |е 


Reserved 
тур | 2 
| eset | ЕЛ ИНЕ ЕИ И ЕИ БЕ ОСИ Е EC ОСЗ ИЕ 
A Е ЕЕ Е ЕС ЗИ СО МОЕ ЕВЕ Е А 
Name] (ом " úO 


wdg_load_low 


EE RN 
mel DP PPP PPP PPP 
Fee m uw 7 mese бета Т 


[31:16] 16'h0 Reserved 
wdg load low [15:0] 16'hFFFF wdg load low: low 16 bit of 
watchdog timer load value. 


Wdg load high: high 16 bit of 
watchdog timer load value. 


wdg load low and 


wdg load high are used 
together. 


Software should write 

wdg load high firstly, and then 
write wdg load low, because 
writing wdg load low can trig 
loading both wdg load low and 
wdg load high to watchdog 
counter, and writing 

wdg load high cannot trig this 
event. So software must 
guarantee wdg load high is 
ready when writing 

wdg load low. 


In reset mode, software should 
load new value before timer 
decrease to O. 


In interrupt mode, this value is 
counting start number. 

The default value is about 8 
seconds. 


5.13.5.2.2 WDG_LOAD_HIGH 


Description: High 16 bit of watchdog load value 
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Lm [sro 2 Е [2r [25 [25 ЕСИ [2 [2 ЕС [ 9 | s | e [  [ | 
н 


Reserved 
тур | hh wW | | үш 
| eset | ЕЛІН ИШЕ И И КЕШЕ БЕ ER ER EC IC ООС ВИ 
_ ви [16]14][13]12]1]ю]9]в и ©] ИЕНЕЛЕЖЕШЕЛ 


wdg_load_high 


name 
Г 
ве ООВ О СО СО ОС ОСЗ ОС С ОС ОС ОС ОС ОС С 


[31:16] ВО 1680 Reserved 
wdg_load_high | [15:0] RW 16180003 See wdg_load_low description 


5.13.5.2.3 WDG CTRL (ааа мад new wdg rst еп) 


Description: Watchdog control 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛ 
Dae == 


Reserved 
Twe 7ҙцҢ 
| Reset | О ОО ИШ И И И ИЕ И И И ИЕ И И ИЕ 
en Е Е rae А ВОЗ Е Па ЗА ОТВ ES 


wdg wdg 
Reserved ie e 


wdg 


wdg ға 


.run E 


[№ 
Reset EEE 


[31:4] 2880 Reserved 


wdg_rst_en [3] RW тво Watchdog reset enable bit 
0: reset is disabled 
1: reset is enabled 
In reset mode and combined 
mode, this bit should be 1 
wdg_new [2] RW тво Watchdog version 


0: watchdog use old behavior, 
this is for backward 
compatibility. 

1: watchdog uses new 
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behavior, such as multiple 
loads without checking busy bit, 
only need to read once to get 
timer counter value. 


wdg_run Watchdog counter open: 
0: counter stops. 


1: counter runs. 


wdg irq en Watchdog interrupt enable bit 
0: interrupt is disabled 
1: interrupt is enabled 


In interrupt mode and combined 
mode, this bit should be 1 


5.13.5.2.4 WDG_INT_CLR 


Description: Watchdog interrupt clear 


Lm [s o [2 [2r [2e [25 [2 [25 [ 2 Га [9 | [0 | v е 
Dae О О 


Reserved 


Reserved 


Type 


Reserved 


wdg rst сіг ! Watchdog reset clear 
Write 1 to this bit to clear reset 
Read this bit always get 0. 


Reserved 


wdg_int_clr | Watchdog interrupt clear 


Write 1 to this bit to clear 
interrupt 


Read this bit always get 0. 


5.13.5.2.5 WDG_INT_RAW 
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Description: Watchdog interrupt raw status 


бато ____| таста erupt raw satus (Reset охо | WDG INT Raw 
ec 
me ми 


Reserved 


Reserved 


w|) NENNEN 
ЕС а С С СИ ОСА ЕС ОС ОС ОС ОСИ ООС ОС ОС С 
С Ты Тин озуне И 


Reserved 


мад ld busy ! Watchdog load busy status 


0: Watchdog is ready for new 
loading 


1: Last loading is not completed 


Software must not load new 
value when this bit is busy, that 
is, this bit should be checked 
before any new loading. 


This bit is set after a new 
loading, and lasts two or three 
RTC clock cycles, about 60us - 
92us. 


wdg_rst_raw Watchdog reset raw status. 
Watch dog reset cannot clear 
this raw status, so it can be 
used to judge if or not system 
rebooting comes from 
watchdog reset. Write 
wdg_rst_clr can clear this raw 
status. 


Reserved 


wdg_int_raw ! Watchdog interrupt raw status. 
Watch dog reset cannot clear 
this raw status. Write 
wdg_int_clr can clear this raw 
status. 


5.13.5.2.6 WDG_INT_MASK 


Description: Watchdog interrupt mask status 
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101014. | Watchdog interrupt mask status (Reset 0x1000_0000) | мро INT MASK | 
| Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name | ме _____ O 


Reserved 
| т ңды 70 
| eset | Ен (КИ БН И ЕЕ ЕЕ А БЕ ШИ ИЕ ОИ Б ИЕ 
ЕСИЕЛЕЛЕЛЕЛЕЛЕ ea ЕС ЕИ Е 78 


Reserved 


ЕНЕЛЕНЕНЕНЕНЕЛЕНЕН 


[31:1] RO 3110 Reserved 
wdg_int_mask | [0] RO тво Watchdog interrupt masked 
status 


5.13.5.2.7 WDG_CNT_LOW 


Description: Low 16 bit of watchdog counter value 


[o [tow 16 bi of watchdog counter value (Reset окоо FFF) | моа ent Low | 
Pex [sr [о] 2] 2 ||» [25 [22 [2 [22 а [9 [9 | е [ v |] 
we o == 


Reserved 


Type 


ГО ОО ООС ООО ООО 
Peset | ОЕ ОЙ О И ОЕ С Е ОИ ОСЕНИ В И И 
ЖОКЛЕ А Е ЗВ ЕСИ С ЕВЕ ВЕС 


wdg_cnt_low 


ЭКЕЕН ЕЯ ЕГА ЕЕ ЕКЕ КИЕЗ ЕЗ СУ 


ems Tu ааг СЕ 


[31:16] 16'h0 Reserved 

wdg cnt low [15:0] 16'hFFFF wdg cnt low: Low 16 bit of 
watchdog timer counter value. 
wdg cnt, high: High 16 bit of 
watchdog timer counter value. 
wdg cnt low апа wdg cnt high 
are used together. 
This read-only register indicates 
current counter value. 
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It’s not recommended to read 
this register in normal usage. 
Because the counter is in 
different clock domain with 
APB, software needs use 
double-reading method to read 
this value, like system timer. 


5.13.5.2.8 WDG_CNT_HIGH 


Description: High 16 bit of watchdog counter value 


ЕСЕЕНЕЛЕЛЕЕЕДЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
LOIR RN 


Reserved 
fre fe 
Peset ИШИ ЗВ ЕЕ КЕ ОЗ ШИ ОН ОСЗ eee 
ЖЕДЕ о ЕЕ RETE ЕВ Е ВЕ Е ВАЗ С ВЕ ЕЛ0 8728 


| Мате | wdg_cnt_high 
Type 


[31:16] RO 16'h0 Reserved 
wdg cnt high [15:0] RO 16'hFFFF See wdg cnt low description. 


5.13.5.2.9 WDG_LOCK 


Description: Watchdog lock control 


ЕІЕЕНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
me == T 


Reserved 
Type 


мада lock 


IECUR ECC CES CIO IS ORI CR CR DEOR 
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ССЗ о ме 007 


[31:16] 1680 Reserved 

[15:0] 16'h0 Watchdog lock control 
Write 16'hE551 to this register 
to unlock watchdog. 
Write other value to this register 
to lock watchdog 
If reading this register, bit-O is 
lock status, and other bits are 
reserved. 
If watchdog is locked, all control 
registers cannot be written by 
software. 


5.13.5.2.10 — WDG СМТ RD LOW 


Description: Low 16 bit of watchdog counter value for read 


Low 16 bit of watchdog counter value for read(Reset 
0x1000 FFFF) WDG CNT RD LOW 


| Bt [sido | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | et | æi | 1a |17 | 16] 
Nome 1 1 1D.  — — — 


Reserved 
me | 
Peset | ОАО ОИ СИ аА ИКЕ НЕ И И И ИИ ЕИ ИЕ 
CSS ИЕ ЗЛЕЕИЕЕИЕЯКЕУКЗЕ ҤЕ ЕЕЕ 


wdg_cnt_rd_low 
Type 


Peset [ОА Е ЕЕЕ 8 ERO ЕЕ И ЕЗУ 
Field Name (7 S| _ Reset Value Description 


[31:16] 1680 Reserved 


wdg_cnt_rd_lo | [15:0] 16'hFFFF wdg cnt rd low: Low 16 bit of 
Ww watchdog timer counter value 
for read. 
wdg cnt rd high: High 16 bit of 
watchdog timer counter value 
for read. 


wdg cnt rd low and 
wdg cnt rd high are used 
together. 


This read-only register indicates 
current counter value. 


Read once can get watchdog 
counter value. No need to 
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double read this reg. 


Refer to timer’s 
TIMERO_CNT_RD or 
TIMER1_CNT_RD 


5.13.5.2.11 WDG_CNT_RD_HIGH 


Description: High 16 bit of watchdog counter value for read 


High 16bit of watchdog counter value for read (Reset 
0x1000_FFFF) WDG_CNT_RD_HIGH 


| ei [si | зо | 29 | 28 | 27 [26 25 | 26 | 23 | 22/21) 20 | № | 16 | 17 | 16 | 
L3. ООО 


0x1028 


Reserved 


ES Е Е EE EON ВВ ae 


wdg_cnt_rd_high 


| пезе |АНА ВАН ОЕ ЕЛЕ ҮЕ ӨЕ 


[31:16] 16'h0 Reserved 


wdg cnt rd hig | [15:0] 16 ЋҒЕҒЕ Refer to wdg cnt rd low 
h 


5.13.5.2.12  WDG IRQVALUE LOW 


Description: Low 16 bit of watchdog irq value 
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0х102С Low 16 bit of watchdog irq value (Reset 0х1000 0000) AEA E 


ШІЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


Reserved 


О О О a ae 
Ге ~ | | ОС В ВВ ЕТ ОИ АЕ И ВИ Е ВЕ И 
pew pas ЕЕ АЕ ЕП Е В СЕВА ВС 


wdg_irqvalue_low 


[31:16] Reserved 


wdg irqvalue | | [15:0] 16'h0000 wdg ігауаіше low: Low 16 bit 
ow of watchdog irqvalue. 


wdg irqvalue high: High 16 bit 
of watchdog irqvalue. 

wdg irqvalue low апа wdg . 
irqvalue high are used 
together. 


It's useful in interrupt mode and 
combined mode. When 

wdg. cnt equal watchdog 
irqvalue, an interrupt is 
generated. 


Default value of watchdog 
irqvalue is 32'h0003 0000, 
corresponds to 6 seconds, 
which means reset will occur 
after irq is 1 for 6 seconds. 


5.13.5.2.13 МОС IRQVALUE HIGH 


Description: High 16 bit of watchdog irq value 
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High 16 bit of watchdog irq value (Reset 0x1000_0003) чаны ыс 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


Reserved 


О a eee 
Ге ~ | | ОС ИЕ В А ИКИЕИЕИКИКИ 
КЖ ЛЕЛЕ ЕЗ ЕЕ ЕЕЕ ЕУ ВВ А ЕЗКЕЕ ЫЕ 


wdg_irqvalue high 


[31:16] Reserved 
wdg_irqvalue_h | [15:0] 16'h0003 wdg ігауаіше low: Low 16 bit 


igh of watchdog irqvalue. 


wdg irqvalue high: High 16 bit 
of watchdog irqvalue. 

wdg irqvalue low and wdg | 
irqvalue high are used 
together, which means reset 
will occur after irq is 1 for 6 
seconds. 


It's useful in interrupt mode and 
combined mode. When 

wdg. cnt equal watchdog 
irqvalue, an interrupt is 
generated. 


Default value of watchdog 
irqvalue is 32'h0003 0000, 
corresponds to 6 seconds. 


5.13.6 Application notes 
When software uses watchdog, it should set wdg eb bit and мад rtc eb bit in global 
control register, and also should guarantee arch rtc. eb is set. 


Before configuring watchdog, software should write 16'hE551 to wdg lock to unlock 
watchdog. 


Then Software configures all control registers — wdg load low, wdg load high, 
wdg irqvalue low, wdg irqvalue high, wdg mode and мад new. 


IMPORTANT: wdg load high should always be configured before writing wdg load low. 
Then wdg_run is set to 1 to open counter. 
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5.13.7 


5.13.8 


Reset mode is used as normal watchdog function. After enabled, watchdog timer can be 
loaded at any time, and software should guarantee the timer is reloaded before it 
decreases to 0. 

Whenever watchdog timer gets to 0, system reset is issued. Then system reboots, and 
watchdog timer comes back to 32’hFFFF_FFFF, and all controlled registers and status 
also come back to reset value, except interrupt raw status. Interrupt raw status can be 
used to judge if or not system rebooting comes from watchdog reset. 


For interrupt mode, watchdog timer runs as a periodic generic timer. If watchdog timer 
gets to 0, an interrupt is issued, and then the timer is reloaded automatically. 


After receiving interrupt, software can check interrupt status by reading wdg int mask, 
and can clear interrupt by writing 1 to wdg int clr. 


Interrupt mode is used as debug mode or as a generic periodic timer. 


Combined mode is the combination of reset mode and interrupt mode. Interrupt will be 
generated first if software doesn't feed wdg. Then software should stop wdg so that wdg 
reset is not generated. If software cannot response to this interrupt, then wdg reset will be 
generated finally when wdg cnt decease to 0 which reboots the entire system. 


When software completes using watchdog, it should disable wdg run firstly, then it disable 
wdg rtc eb and wdg eb in global control registers. 


Its IMPORTANT that only writing wdg load high cannot reload watchdog. Both 
wdg. load low and wdg load high should be written if watchdog need reloaded. And 
software must write wdg load high firstly, then write wdg load low. 


Another IMPORTANT thing is that there are 3-5 RTC clock cycles delay from setting 
wdg load low to counter setting success because of different clock domains, just as timer 
does. 


It's not recommended to read counter value in normal usage, just as timer does. 


Implementations 


Logic in clk rtc domain should be synthesized at least 26M, just as timer does. 


Future improvements 


€ There are 3-5 RTC clock cycles delay from loading watchdog to counter setting 
success just as timer does. 


€ In current design, when PCLK is closed, wdg cnt rd low and wdg cnt rd high is not 
accurate, just as timer does. 


Spreadtrum Communications, Inc., Confidential and Proprietary 344 of 989 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КУД SPREADTRUM | SC6531E апа SC6531M Device Specification 


5.14 Charge Watchdog(for internal only) 


5.14.1 


5.14.2 


5.14.3 
Null 


5.14.4 


Overview 


5С6531 supports high constant-current charge which is completely controlled by software 
through PWM charge. A protect module is provided that could power down charge circuit 
in case the high current charge is out of control when software is abnormal 


Features 


€ The protect module could be initialized by software through АРВ bus. 

€ When PWM charge mode start, the protect module automatically starts at the same 
time. 

€ The protect module is mainly implemented by a WDG which should be "feed" by 
software periodically in PWM charge mode. 

@ Power down signal will be active when WDG count to zero, interrupt is generated at 
the same time. 

@ Power down and interrupt signals are all level active which need software to clear 
respectively. 


Signal description 


Funtion description 


When the chip is in charge, it could be set in high current charge mode for shorting charge 
time. In this charge mode, the software triggers a switch signal to start or stop charge. 
When to start or stop is basis on software algorithm. However the consequent risk is 
coming. Once the software falls into abnormal state in this charge mode, chip could be 
damaged by high current without of software’s control. 


Current(mA) 


1000 


p 


T(s) 


Figure 5-83 High current charge 


In order to avoid this risk, a charge protect module which use a watch dog as its core is added to 
protect the high current charge. In high current charge mode, normal software should periodically 
“feed dog”. Once software falls into abnormal situation, the watch dog will power down charge circuit 
until software clears the power down signal. 
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The protect module’s control registers could be configured by APB bus as a APB slave. The generated 
charge power down signal for protect will be sent into RTC domain to OR the normal one for software 
control. 


The main function of charge protect module is: 
Generate power down signal to power down charge when the WDG time out; 
Generate interrupt to MCU when the WDG time out; 


5.145 Control registers 


5.14.5.1 Memory map 
ARM base address: 0x8200 1500 


БЕГІН О С-В 


5.14.5.2 Register description 


5.14.5.2.1 WD_LOAD_LOW 
Description: Low 16 bit of Watchdog load 
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0x1000 Low 16 bit of Watchdog load (reset OXFFFF) | WD LOAD LOW 


[BR | 15 (та | 13 | 12 |11 1019 | 8 |7 |6 |8 43 |2| 3 fo 


WD LOAD LOW 


Е 


Туре | Reset Description 
Value 


WD | in LOW | [15:0] RAW |16'hFFFF | Low 16 bit of watchdog Load (together with 
WD LOAD HIGH, default value equals 8 seconds). 
The unit of this load value is гіс сік. First write 
WD LOAD HIGH and then write WD LOAD LOW 
and check WD LD. BUSY, if it’s 0, wdg have 
loaded the value completely. if it's 1, мад is busy 
with loading. 


5.14.5.2.2 WD LOAD HIGH 
Description: High 16 bit of Watchdog load 


0x1004 High 16 bit of Watchdog load (reset 0x1003) EUROS Ш? 


WD_LOAD_HIGH 


Typ 


R/W 
e 


Type | Reset Description 
Value 


WD ы HIGH | [15:0] R/W |16'h0003 | High 16 bit of watchdog Load ((together with 
WD LOAD LOW, default value equals 8 seconds)). 
The unit of this load value is гіс сік. First write 
WD LOAD HIGH and then write WD LOAD LOW 
and check WD LD BUSY, if it’s 0, wdg have 
loaded the value completely. if it's 1, мад is busy 
with loading. 


5.14.5.2.3 WD CTRL 
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Description: Watchdog control 


0x1008 Watchdog control (reset 0x1000) WD_CTRL 


Bi | 15 | 14 [13 [12 [11 10] 9 | 8 [7 |6 |8 4 3 |2|3 о 
WD 


Reserved 


Тур 


R/W 
e 


Type | Reset Description 
Value 


| Reserved | [15:1] ЕМЕ 1510000 | Reserved __________| 
WD INT ЕМ |o) | |RW |тм | Watchdog interrupt enable, active high 


5.14.5.2.4 WD CLR 


Description: Watchdog interrupt and charge PD clear 


Watchdog interrupt and PD clear (reset 
кшш 0х1000) 


э 707 | 


~p Те [= 0. 
Value 

Preserves пв [Ro [woo Ruewd —— 

[wowrom [m [wo mo __|масладтошии ——————— 


5.14.5.2.5 МО RAW STATUS 
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Description: Watchdog interrupt and power down status 


Watchdog raw interrupt апа PD(reset 


0x1000) WD_STATUS 


BUS 
E — ___ 


Ма Bit Type | Reset Description 
Value 


[15:5] | RO |11'1000 | Reserved 


WD_LD BUSY [4] Tho Watchdog load busy. When WDG_LD_BUSY is 1, 
wdg is busy with loading value. First write 
WD LOAD HIGH and then write WD LOAD LOW 
and check WD LD BUSY,if it’s 0, wdg have 
loaded the value completely. if it's 1, мад is busy 
with loading. 


ва [о [гю аа 
WD_PD_RAW ІШ (во |тто | Watchdog raw charge power down 
WD_INT_RAW |) __|во |тто | Watchdog raw interrupt 


5.44.5526 МО MSK STATUS 


Description: Watchdog masked interrupt and power down 


Watchdog masked interrupt and PD(reset | WD MSK : x 
0x1000) 


Reserved ђе 
ы 


bc 


Ма Bit Type | Reset Description 
Value 
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[Reseved шөлі [RO [wwww[Rews — | 


WD_INT_MSK |) __|во |тто | Watchdog masked interrupt by wdg_irq_en 


5.14.5.27 WD_CNT_LOW 


Description: Low 16 bit of current value of the counter 


Low 16 bit of current value of the counter 
0x1018 (reset OxFFFF) WD_CNT_LOW 


[Br | 15 [14 | 13 [12 |11|10 9 |8|7 |6 8 4 [3 |2 то 


WD CNT LOW 
Тур 
е 
% | | | | | | | | | | 
eee ea =з менен шен i1 тен кезен кенен ме меке Бе 


Ма Bit Type | Reset Description 
Value 


WD CNT.LOW | [15:0] [RO | 16'hFFFF | Low 16 bit of current value of the counter 


5.14.5.2.8 WD_CNT_HIGH 
Description: High 16 bit of current value of the counter 


High 16 bit of current value of the counter 
0x101C (reset OxFFFF) WD_CNT_HIGH 


[BR | 15 | 14 | 13 | 12 |11 1019 ув |7 |6 5 43210 


WD_CNT_HIGH 


А Bit Type | Reset Description 
Value 


WD CNT. HIGH | [15:0] [RO | 16'hFFFF | High 16 bit of current value of the counter 


5.14.5.2.9 WD LOCK 
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Description: Watchdog lock 
Watchdog lock (reset 0x1000) WD_LOCK 


[0x1020 | 
[Bt | 15 | 14 | 13 | 12 [11 1019 [в [7 |6 5 |4|з|2|1]0 


WD_LOCK 


Type | Reset Description 
Value 

WD | li [15:0] 16'h0000 | Write for lock/unlock Watchdog 

Write 0xE551: unlock 

Write others: lock 
WD_LOCK_ST Read for lock status 

0: unlocked 

1: locked 


5.14.6 Application notes 
Step 1 : Before constant-current charge software initialize watch dog 
Step 2 : Start charge and periodically feed the dog at the same time. 


Step 3 : When charge process finish, software stop watch dog. 
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Figure 5-84 Software control flow 


5.15 LZMA Decompress Accelerator (for internal only) 


5.15.1 Overview 


The LZMA decompress module is designed to decompress data with Izma compressed format. 


Compressed data can be stored in FLASH or external RAM. And decompressed data will be 
transferred to internal RAM or external RAM. Decompress module supports buffered decompress. 
That means decompress operation can be done in internal RAM and the result be transferred to 
external RAM. Also it supports fetch segments of the decompressed data. Decompress module can 
output specific length of data to destination RAM. 


LZMA compress algorism comprises two parts. One is range coding. The other is dictionary coding. 
So the decompress module is designed based on these two decoding parts. A basic diagram is shown 
in pic below . 
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FIFO 
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master 
|<< .--> 
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ae 
1056 X 24 


interrupt 


Figure 5-85 LZMA decompress module diagram. 


LZMA ahbm comverts internal data transfer signal to AHB burst transfer signal. Biu ahbmst module 
controls dictionary decompress function , including “length ,distance” look up and write back function . 
It exchange data with LZMA dec module by using 2 cross clock domain data FIFO. LZMA dec module 
contains main decoding state machine. Its input is origin compressed data flow, and output is 
decompressed symbol (1byte data) and "length ,distance" information. 


LZMA ahbs controls all the registers. 


5.15.2 Features 


ө Support LZMA decompress algorithm(modified), 
€ AHB bus supported 
€ Support export segment of decompressed data. 


5.15.3 Register Address Мар 
DSP base address: 0х20С0 0000 
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5.15.3.1 LZMA_CTRL 


0x1000 LZMA control registers (0x10000000) LZMA_CTRL_REG 


оо Е ЕЕ Е Е 


RESERVED 


jis (se | 2 | v1 | vo] e | a | 7 


RESERVED ый СД р А Е лр d 


Rese 
t 


including start, transfer state, buffer enable set and buffer full dec set 


Field Name Type | Reset Description 
Value 
“же JE mL 
4 


BUFFER_FULL_DEC | [3] | WO | 0x0 only active when BUFFER_EN is set to 1. 
decompression will finish when decomp = ‘meet 
unzip size or BUFFER_START_LEN + DST_LENGTH. 
1: decompression will finish when decomp size meet 
unzip size or BUFFER_LENGTH 
RWite set, RWite clear 


BUFFER_EN WO 0: won't begin data transfer 1: will begin transfer when 
decompression is over. If set to 0, BUFFER_SADDR, 
BUFFER LENGTH, BUFFER _ START | LENGTH won't 
be used. Controller use DST SADDR and 
DST LENGTH directly for decompression. If set to 1, 
Controller will decomp data to buffer and transfer data 
to DST_SADDR after decomp is finish. 
RWite set, RWite clear 


TRANSFER status bit. Active only when BUFFER _EN is set. 0: 
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Data transfer is not ongoing 1:Data transfer is ongoing. 
RWite 0 when data transfer is ongoing can stop 
operattion. Notice If BUFFER_EN is set, then both 
START and TRANSFER is cleared to 0 means 
operation is over. 


self set, self clear, transfer status 


Active bit status bit. Indicates that decompression 
occurs: 


0: Decompression is not ongoing. 


1: Decompression is ongoing. Self cleared when 
decompression is finished. RWite 1 to begin 
decompression, if BUFFER_EN is set to 0, then this 
bit 0 shows all decompression is over. If BUFFER_EN 
is set to1, then both START and TRANSFER bit 
should be checked. RWite 0 when decompression is 
ongoing can stop the operation. 


RWite set, self clear, running status 


5.15.3.2 LZMA_CTRL_STS 


Name RESERVED 

Cw [ro o o o o o [9 [ [7 [|o [9 [9 [9 [9 С С 
Пе | о | о | о ||» ||| ||| | | о | 
о | пој па | 2 | 2 | п | о | • |е | "|| о |«| ој = | + ОС 


Мате RESERVED BUFFER_E | TRANSFER | START 
N_STS _STS _STS 


| те [вө [во | по | по rno | по | по | по | по | по по по го | тю | «о | го | 
кз Мн 


all interrupt status сап be checked here. 


Field Name Type | Reset Description 
Value 


BUFFER FULL DEC STS [3] [RO | oxo | Staturs of BUFFER FULL DEC 


BUFFER ЕМ STS [2 [RO [охо | Status of BUFFER EN 
TRANSFER STS [1] [RO [охо | Status of TRANSFER 
START STS [0 | RO |00 | Status of START 


Spreadtrum Communications, Inc., Confidential and Proprietary 355 of 989 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[ГЄЗ$РВЕАВТВИМ | SC6531E апа SC6531M Device Specification 


5.15.3.3 LZMA_INT 


| 0х1008 | 008 Ігта interrupt mask register (0x10000003) LZMA_INT_MSK 


2| 22 20 19 18 17 16 
31211 


RESERV 
ED 


DEC E | МТ Е 


Izma interrupt mask 


Field Name Type | Reset Description 
Value 
НИ | 
a 


BUF LEN ERR INT RAW 0: buffer length set ok 1: buffer length set error 
Only active when BUFFER EN set. Set when 
BUFFER LEN « UNZIP SIZE. It doesn't means 
true error . It only indicates the user should 
consider the BUFFER length carefully 


sel set ,RWite clear 
DST LEN ERR INT RAW 0: dest length set ok 1: dest length set error 


Only active when BUFFER EN not set . Set 
when DST LENGTH « UNZIP SIZE , It doesn't 
means true error . It only indicates the user 
should consider the dest length carefully 


sel set ,RWite clear 


DEC ERR INT RAW [ 0x0 0: decompression no error 1: decompression 
26] error Set when decode error, compare distance 
with processed bytes. 
sel set ,RWite clear 
MST_ERR_INT_RAW [ 0x0 0: decompression no error 1:decompression 
25] error Set when decode processed bytes 
number differ for RWite out mem bytes number 
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LZMA FIN RAW 0x0 0: X UE not finish 1:decompression 
finish 
sel set ,RWite clear 


Masked int of BUF LEN ERR INT 
0: buffer length set ok 


1: buffer length set error Only active when 
BUFFER EN set. Set when BUFFER LEN « 
UNZIP SIZE. It doesn't means true error . It only 
indicates the user should consider the BUFFER 
length carefully 


sel set ,RWite clear 


DST LEN ERR INT STS Masked int of DST LEN ERR INT 
0: dest length set ok 


1: dest length set error Only active when 
BUFFER EN not set . Set when DST LENGTH 
« UNZIP SIZE , It doesn't means true error . It 
only indicates the user should consider the dest 
length carefully 


sel set ,RWite clear 


DEC ERR INT STS [ 0x0 Masked int of DEC. ERR INT 
18] 0: decompression no error 
1: decompression error Set when decode error, 
compare distance with processed bytes. 
sel set ,RWite clear 
MST ERR. INT STS [ 0x0 Masked int of MST ERR INT 
17] 0: decompression no error 1:decompression 
error Set when decode processed bytes 
number differ for RWite out mem bytes number 
sel set ,RWite clear 
LZMA FIN STS [ 0x0 Masked int of LZMA FIN 
16] 0: decompression not finish 1:decompression 
finish 
sel set ,RWite clear 


RESERVED [15: 0x0 Reserved 
13] 

BUF LEN ERR INT CLR Write 1 clear ВОЕЕЕВ LEN ERR INT. RAW 
12] 


DST LEN ERR INT CLR Write 1 clear DST LEN ERR INT RAW 


DEC ERR INT. CLR Write 1 clear ПЕС ERR. INT. RAW 
10] 


MST ERR INT. CLR [9] | RW. |0х0 | Write 1 clear MST. ERR. INT. RAW 
LZMA FIN CLR [8] | RW |0х0 | Write 1 clear LZMA FIN. RAW 


ен Ш 
5| 
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5.15.3.4 LZMA_SRC_SADDR 


0x100C Ігта source start address (0x10000000) LZMA_SRC_SADDR 


Name SRC_SADDR 


saj о | о | о | о | о | о | о | о | | о | о | о | о | о | о | | 
ЖИ ЛЕЯ ТЕЗЕ ЗЕ 0 Д ППИ ER СА 0 


С | [о С оре ОСЗ о ОСЗ о ОС ОСЗ Ч С ОЗ ОС 


Izma source start address 


Field Name Type | Reset Description 
Value 
SRC_SADDR | [31:0] | RW | 0x0 compressed data source address 
RWite set, RWite clear 


5.15.3.5 LZMA_DST_SADDR 


| 000 | Izma dest start address (0х10000000) LZMA DST SADDR 
ои | о | о | о | о | «| о | о |о | о | „| | «| „о [о КИ 
re | пе | м | пе | пе | п по С | [ ОС Г 
ме о | о [о |» Је о | о о о о СС 


Izma dest start address 


Field Name Type | Reset Description 
Value 


DST_SADDR | [31:0] | RW | 0x0 decompressed data will RWite to this address finally 
RWite set, RWite clear 
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5.15.3.6 LZMA_SRC_LEN 


| ox | Izma source length (0x10000000) 
ева | о | о [о о | o о [о | o | o оо [о [ооо о | 


EE Bee ЕКИ ERR Е Е ЕЕ ИИ 


SRC_LENGTH 
Е 


Izma source length 


Field Name Type | Reset Description 
Value 
SRC LENGTH | [31:0] | RW | 0x0 compressed data length. 
RWite set, RWite clear 


5.15.3.7 LZMA DST LEN 


С e | | „| | О О ОСЗ ОСЗ С ОС ОС ОС ОС ОСЗ ОСЗ 
ва | пе [па | по [пе | Е |» ОС К ОСЗ О Е ОЗ Е ОС ОСЗ 
ele | о С о ОС ој о о о о о ОС ОС ОС СЗ 


Izma dest length 


Field Name Type | Reset Description 
Value 


DST_LENGTH | [31: | RW 0х0 if BUFFER_EN is 0, decompression will finish when 
0] decompressed data size meet DST_LENGTH. If 
BUFFER_EN is 1, controller will transfer data from buffer to 
dest saddr with size DST_LENGTH or file size (the smaller) 
RWite set, RWite clear 


5.15.3.8 LZMA_BUFFER_SADDR 


0x101C buffer start address (0x10000000) LZMA_BUFFER_SADDR 
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C2 » | | „| „|| | о ОСЗ ccc 


ПИ Е Е ДЕ СЕ СЕ ЕС 0 С С И С Е З А] 


BUFFER_SADDR 
ele | о [о С О ОС ОСЗ ер ОС ОС СЗ ОС ОС О ОС 


buffer start address 
Field Name Type | Reset Description 
Value 


BUFFER_SADDR | [31: | RW 0x0 Only active when BUFFER EN is set to 1. controoler will 
0] decompress data to this address first, and then transfer to 
DST_SADDR 
RWite set, RWite clear 


5.15.3.9 LZMA BUFFER LEN 


buffer length (0x10000000) LZMA BUFFER LEN 


[ож | 
С e | | „| „|| О ОСЗ ОСА ОС | ОС ОС ОСЗ ОС ОСЗ 
ве | пе па | о [пе | | по | |» | ЕЕЕ ЕЕЕ 071] 


BUFFER LEN 
ог С | | о пе о ОС Я ОС ОСЗ ОС ОС ОСЗ ОС ОСЗ ОЗ ОС 


buffer total length 


Field Name Type | Reset Description 
Value 
BUFFER LEN | [31: |RW | 0x0 Only active when BUFFER_EN is set to 1. Decompression 
0] size won't larger than BUFFER_LEN 
RWite set, RWite clear 


5.15.3.10 LZMA_BUFFER_START_LEN 


buffer start length for transfer to dest address (0x10000000) LZMA_BUFFER_START_LEN 


Name BUFFER_START_LEN 
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ПС | О О ОСЗ ОСЗ ОСЗ ОС ОС ОС ОС | С ОС О ОСИ 
"ва [e а | СР | о |» ОС Е СЗ Е РЗ Е [# [+ lo, 


Мате BUFFER_START_LEN 
С С С ОС о С ОС ОС О ере о о ОСЗ О ОС 


buffer start length for transfer to dest address 


Field Name Type | Reset Description 
Value 


BUFFER_START_LEN | [31: | RW 0х0 Only active when BUFFER EN is set to 1. After 
0] dcompression is over, transfer will begin . Data will be 
transferred from BUFFER_START_LEN to 
DST_SADDR. Size is DST_LENGTH or file size (the 
smaller) 
RWite set, RWite clear 


5.15.3.11 LZMA_PROC_POS 


0x1028 proccessed postion (0x10000000) LZMA_PROC_POS 
Name PROC_POS 


Twe | то | во | по | по | по | по | пољ по [Ro | ro | fo | по | по | по | по | по | 
ем | о | о | о | о | о | of WING [oo ooo] ov, 
C А ЕВЕ 20 


Мате PROC POS 


Twe | ro | во | ro | nos Ro [чо | по | nofro | ro | по | по | по | по | по | по | 
saj о | о | о | о | о | о | о | о | о | о| о | о | о|о| о | | 


decompressed total byte size 


Field Name Type | Reset Description 
Value 
PROC_POS | [81: 0] 0x0 indicates how many bytes have been decompressed. 
self set, read only 


5.15.3.12 LZMA_TRANS_LEN 


0x102C total transfer length (0x10000000) LZMA_TRANS_LEN 


Name TRANS_LEN 


ЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ ЕС Е EES 
БЕ ЛЕЖЛЕЛЕЖЕМЕЛКИЯЛЕИЕ ЛЕНЕЛЕЛЕР ИЕЯ 
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Name TRANS_LEN 


[Twe | по | во | во | по | по | по | по | по | во | ro | но} о] по | по | по | по | 
ем | о | о | о | о | о | о | о | о | о | о | ој | •|«•|• | | 


indecates how many bytes һауе been transferred 


Field Name Type | Reset Description 
Value 
TRANS_LEN | [31: 0х0 Only active when BUFFER EN is set to 1. Indicates how 
0] many bytes have been transferred from buffer to dest address. 
self set, read only 


5.15.3.13 LZMA UNZIP SIZE 


file size decoded from file header (0x10000000) LZMA UNZIP SIZE 


Name UNZIP SIZE 


Twe | ло | во || по | по | по | по | по | во fino faro | по | RO] по | по | по | 
а | о | 24 о | о | о | о jm k NN | ogsé | о | о | о! 
ПСИ ПА ЕП ЕН ЕРИ ПН АИ Е 0 


UNZIP_SIZE 


| пре | во | по | во | по | по | но ON ко | по | ғо | по | по | по | во | по | 
fret] о | о | о | о | о TANS | bo | о | о | о | о | о | о | 


Не size decoded from Не header 


Field Name Type | Reset Description 
Value 
UNZIP_SIZE | [81: 0x0 file size decoded from file header. Only available after 
0] decompression is begin. 
self set, read only 


5.15.3.14 LZMA STOP 


LZMA stop registers (0x10000000) LZMA STOP 


RESERVED 


| зе | по mo" по | по | по | по | по | по | по |m |m |m | no | mo [| 2 


| кез ШИ И ИШЕ НЕ БЕКЕ В СИ О БЕКЕ ИЕ 
КИЕ АЕ ЕЛЕН ujele fe ET КИЕ ЗВ _з | 2,0) 1 | 


RESERVED TRANSFER 


| | по | по | по | по | во | по | по | по | по | по | по | во — wo __| мо | wo | 
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Го шин 


including start and transfer stop bit 


Field Name Type | Reset Description 
Value 
iic i i a ии 
4] 


TRANSFER STP | [ 1] WO |0х0 Write 1 clear TRANSFER bit , transfer will stop, 
note: please clear both START. STOP and 
TRANSFER STOP at the same time 

START. STP WO | охо Write 1 clear START bit , decompress will stop. 
note: please clear both START_STOP and 
TRANSFER STOP at the same time 


5.15.3.15 LZMA DEBUG 1 


0x1038 LZMA Debug registers (0x10000000) LZMA DEBUG 1 
эъ нею | дт те мет мету foutr euu | | 
e | по [по |mo|mo| ғо | по | по [по | по [по | ro | ro | ro | ro | ко | 
ЫЗ (— w—| ИХ | o] o fef o | 
[s [абм | e| и [o[spejzle| s [os | s fet: | 
ЕЕГ ЕИ =з 
мом | о | о ооо |ојо|ојојо| о | о | о [оо 


including start and transfer stop bit 


Розе О 
Value 

RESERVED эга RO [00 [reseved | 

мит ste [fen [но |00 | Debug only, mult stop sia 

[NFF ЕМРТҮ [oy [Ro |o | Debug ony. into empty sig _ | 

БЛ FULL [пз [RO |00 | Debug ony, outro tusia _ 

[Pe ____| ал [но |00 [Debug only, PB parameter __ | 


occ sts [пела [mo [o | Debus ony decompress sm siate 
[cen pr [mi [mo [oo | Debus ony length, distance so | 
sur окт пов [mo |00 | Debus ony master butter coun 
[we [ы [но [oo | Debus ony, wie vasa — — 
[eurer еар [но [o | Debus ony master bur stale 
[muse [mo [mo oro | Debus ony, пезольтьню | 
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5.15.3.16 LZMA_DEBUG_2 


0x103C LZMA DEBUG 2 

REM LEN 

| Тре | во | во | во | во | во | во | по | во | во | во | во [ю| ғо | во | ғ | 
reset | о | о [о оо о [о о [оо [оо] о | o | о | 
ДВЕ ПАПЕ EC ЕС Е ППИ  ЖЕУЕЛ ШЕН БЕГИШ И 
ВЕМ [ЕМ 

| туе | во | во | во | во | во | во | ro | во | во | во | во | во __ во | во | ғ | 
| мо | о | о | о| о [о о | о|о| о | о|јојо| о" | о | о | 


including start and transfer stop bit 


Field Name Type | Reset Description 
Value 


REM LEN | [31:0] [RO foxo | Debug only, remain length for last decompress 


5.15.3.17 LZMA_DEBUG_3 


Name PROCPOS 
| te | во | во | во | по | по | по | во | по | "о | во | во [ro] ғ | | ғо | 
СІ » | о | о | о | о ЕЛЕЗІГЕ ТЕЕЕН С БЕГЕН БЕГЕН 
Pe пе | пе | о [пе | | по |» | | [еј ЕНЕЕЕСЕНЕН БЕГЕН БЕКЕН 
PROCPOS 
|е | по | во | во | по | по | по | по | по | по | по | во [ro] жю | ғ | ғо | 
мем | о | о | о ОХ. | о јој | о | о | о | о | _ о | о | 


including start and transfer stop bit 


Field Name Type | Reset Description 
Value 


PROCPOS | [ 31:0] [RO [охо | Debug only, processed position 


5.15.3.18 LZMA_ENDIAN 


0x1044 LZMA stop registers (0x10000000) LZMA_ENDIAN 


RESERVED 


|е | по | по | по | во | во | по | по | по | по | по | по | м | тю | „во | ғо | 


АО 


16 


АО 


АО 


"ese: В RE ЕСЕ АСВ ЗОО ВИ ОД СЗ О А И 
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Мате RESERVED ENDIAN_R 


|е | по | по | по | по | по | по | по | по | по | по | по ЕЗ wo /| || 
tT лш 


including both read and write endian switch for master 


Field Name Type | Reset Description 
Value 


[RESERVED ora [по foo е 


ENDIAN_R |[3:2] | WR | 0х10 | Endian switch for master read 
00:data[31 :0] 
01:data[7:0], data[15:8], data[23:16], data[31:24] 
10: data[15:0], data[31:16] 
11: data[23:16], data[31 :24], data[7:0], data[15:8] 
ENDIAN W |[1:0] | WR | 0Х10 | Endian switch for master write: 
00:data[31:0] 
01:data[7:0], data[15:8], data[23:16], data[31:24] 
10: data[15:0], data[31:16] 
11: data[23:16], data[31:24], data[7:0], data[15:8] 


5.15.4 Application Notes 


Based on control registers, the decompress module has 3 operation methods: 
1. BUFFER EN set to 0: 


In this type , module won't use buffer ram at all. When started , the compressed data is read from 
SRC SADDR, and decode directly to DST SADDR. The decompress data length is the minimum of 
ОМГІР SIZE апа DST LENGTH. 


begin 


DST SADDR, 
DST LENGTH reg 


i 


| Write start command | 


POLL 


| Set SRC. SADDR, | 


wait for int 


Get result from 
DST SADDR 


| 


End 


Figure 5-86 Program Flow 
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Program Flow: 1. Write configure parameters to 0x0C,10,18. 
2. Write 0x10 bit 0 to start computation. 
3. Poll register 0x10 bit 0 to determine the computation status. Or just wait the interrupt . 
4. Both poll or interrupt finish, should clear 0x04 reg. 
5. Read the decompressed data from DST_SADDR. With data size 05Т LENGTH. 
6. Begin next computation. 


2. BUFFER EN set to 1, BUFFER FULL. DEC set to 0: 


In this type , module will use buffer ram to decompress data, and then transfer specific length of data 
to dest address.. When started , the compressed data is read from SRC_SADDR, and decompressed 
to BUFFER SADDR. Decompression will finish when decompressed data size meets 

BUFFER START LEN + DST. LENGTH ог UNZIP. SIZE (minimum). 


1. If useful data is from the begging, the BUFFER START. LEN should be set to 0x1000 0000, not 
buffer address. 


2. Though not all the data will be decompressed , BUFFER. LENGTH should be bigger than 


UNZIP. SIZE. 


Begin 


LEE ы 


Set SRC SADDR, 
DST SADDR, 
DST LENGTH, 
BUFFER_SADDR, 
BUFFER_START_LEN, 
BUFFER_LENGTH 
reg 


Write 0x00 bit 0 
Start cmd 


oll start and transfer, or wait for in 


Get data from 
DST_SADDR 


Figure 5-87 Program Flow 
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Program Flow: 1. Write configure parameters to 0х0С,10,18.1С,20,24 
2. Write 0x10 bit 0 to start computation. 
3. Poll register 0х10 both bit 0 and bit 1 to determine the computation status. Or just wait the 
interrupt . Both START and TRANSFER bit cleared to 0 means finish. 
4. Both poll or interrupt finish, should clear 0х04 int reg. 
5. Read the decompressed data from DST_SADDR. With data size 05Т LENGTH. 
6. Begin next computation. 


3. BUFFER EN set to 1, BUFFER FULL. DEC set to 1: 


In this type , module will use buffer ram to decompress data, and then transfer specific length of data 
to dest address.. When started , the compressed data is read from SRC_SADDR, and decompressed 
to BUFFER_SADDR. Decompression will finish when decompressed data size meets BUFFER . 
LENGTH or UNZIP_SIZE (minimum). 


Set SRC_SADDR, 
DST_SADDR, 
DST_LENGTH, 
BUFFER_SADDR, 
BUFFER_START_LEN, 
BUFFER_LENGTH 
reg 


Write 0x00 bit О 
Start cmd 


oll start and transfer, or wait for in 


Get data from 
DST_SADDR 


Figure 5-88 Program Flow 


Program Flow: 1. Write configure parameters to 0х0С,10,18.1С,20,24 
2. Write 0x10 bit 0 to start computation. 
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3. Poll register 0x10 both bit 0 and bit 1 to determine the computation status. Or just wait the 


interrupt . Both START and TRANSFER bit cleared to 0 means finish. 
4. Both poll or interrupt finish, should clear 0x04 int reg. 


5. Read the decompressed data from DST_SADDR. With data size DST_LENGTH. 


6. Begin next computation. 


5.16 GEA(EPT) Accelerator (for internal only) 


5.16.1 Overview 


The GEA module is designed to encrypt and decrypt n blocks of data, under the control of a 64-bit key 
Кс, 32-bit initialization vector INPUT (also known as message key) and a DIRECTION bit. 


Кс, INPUT, and DIRECTION are used to initialize the state of a keystream generator, which is then 
clocked to generate a sequence of keystream bits. These keystream bits are used to produce 
(encrypted) ciphertext from plaintext; or produce (decrypted) plaintext from ciphertext, shown in Fig. 1. 


INPUT DIRECTION INPUT DIRECTION 
Кс Сїрһег Кс Сірһег 
Algorithm Algorithm 
KEYSTREAM KEYSTREAM 
PLAIN TEXT CIPHERED TEXT PLAIN TEXT 
Ln 


Figure 5-89 Basic GPRS Ciphering Environment 


5.16.2 Features 


e Support GEA I GEA СЕАП ,GEAlVand KASUMI algorithm, 
Ф A 4x32 regfile to buffer keystream 


Ф Parameters of direction(1bit), KC(64bits), Input(32bits) and word length should be 


configurated 
€  Interrupt sent to ARM after keystream is generated 
€  APBbus supported 


5.16.3 Control Registers 


5.16.3.1 Memory map 
ARM base address: 0x8D10_0000 


() = е 


0х1000 ЕРТ 5ТАНТ СМО ЕРТ сопїго! 
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Ое m 


[ox eea 


ае | — әм” 


5.16.3.2 Register Descriptions 


5.16.3.2.1 EPT START CMD 
Description: EPT control 


0x1000 EPT control(reset 0x0) EPT START CMD 


Reserved 


а 
Reserved түр КМ ТҮРЕ ЕРТ ТҮРЕ 


| Туре | 


Моіе: 
When anytime if SOFT_RST bit is set, ЕРТ module will be soft reset; 


When anytime if this register is updated with new written value, EPT module will start 
calculation again. 


If SOFT_RESET bit is set or this register is updated when DMA transfer is not finished, 
since there is no mechanism for cancel DMA request, so DMA transfer might keep 
running in this case. 


атым _|ви [Type [mee [oen  | 
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LM С нии 
оао рен аа 


START TYPE | [5] R/W ТО Set start type when encrypted data length is bigger 
than memory size(512x32 bits) 
0: First Start 
1: Second Start 


KM_TYPE [4:3] R/W 290 КМ type for KASUMI mode only: 
2'h0:0x0 
2'h1:x55555555555555555555555555555555 
2'h2:0xaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 
2'h3:OxfffffffFffffffffFffffffffffffff 
EPT TYPE [2:0] R/W 3'hO EPT Algorithm mode 
3'h0: KASUMI 
3'h3: GEA3 
3'h4: GEA4 
3'h5: СЕА1 
3'h6: GEA2 
Others: Reserved 


5.16.3.2.2 COUNT 
Description: COUNT register for input parameter configuration 
0x1008 COUNT register(reset 0х0) 


Er | 31 | зо | 29 | 20 | 27 | 26 | 25 | 24 | 23 Noa | 21 | 20 | 9 | 18 | t7 | 16 | 
хс шаша 


COUNT 


COUNT 


Type Reset Description 
Value 


к [31:0] Input parameter for each algorithm with different use: 
Kasumi: Input M[63:32] 
GEA1/2: [31:16] Reserved 
[15] Direction 
[14:0] Data length(unit is 16-bit) 
GEA3/4: | Message[31:0] 
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5.16.3.2.3 FRESH 


Description: FRESH register for input parameter configuration 


ШІЕЕНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕІ 
LINE RN 


FRESH 


КОСЕЛ ЕЛБЕ ПА _ ШП 
EL3EZEXENESRENESEXENONLSENEGENEENE 
A soe es rari a oan ai seis Hone Teen ГЕ 


FRESH 


нн 
Pele С С ОС ОС ОСЗ ОЗ ОСЗ ОС ОС ОСИ ОС [=] 


ШЫЛ ји [8 ue | КО O OO 
Value 


FRESH [31:0] R/W 32'h0 Input parameter for each algorithm with different use: 
Kasumi: Input M[31:0] 
GEA1/2: Message[31:0] 
СЕАЗ/4: [31:1] Reserved 
[0] Direction 


5.16.3.2.4 KEYO 


Description: Кеу0 parameter , GEA1, ОЕА2, СЕАЗ key are all 64bit ,configured by Кеу0, Кеуі, 
СЕА4, KASUMI only mode is 128bit key 


ЕІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 
ъ= = S 


КЕҮО 
те Т o 2-7 
С С С | ОСЗ СО ОСЗ ОС ОСЗ ОС ОСИ ОС ОС ОС ОСЗ С 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕНЕНЕНЕНЕНЕН 


KEYO 


нн 
ве С С СО С ОС ОСЗ ОСЗ ОС ОС ОС ОС ОС ОС ОС ОС С 


15 Вії Туре Reset Description 
Value 


KEYO [31:0] | RW |3280 | Input confidentially KEY [31:0] for all algorithm 


5.16.3.2.5 KEY1 
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Description: Key1 parameter, GEA1, GEA2, СЕАЗ key are all 64bit ,configured by Кеу0, Key1, 
GEA4 ,KASUMI only mode is 128bit key 


KEY1 register(reset 0x0) KEY1 


юм | KEYiregisteriresetoxo) © 
К | st зо | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | zp vo | 19 | 18 | 17 | 16 | 
Name] __«к" ___ EMEE 


КЕҮІ 


ЕЛЛЕНКИКИКИКИКЕЕНКЕКЕКИЕНЕНЕНЕНЕНЕН 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕНЕНЕНЕНЕНЕН 
ПО = 


КЕҮ1 
ве ООВ С СО СО ОС ОС ВС ОС ОС ОС ОС ОС А ВИ ОС ИСО 


5 Вії Туре Reset Description 
Value 


KEY1 [31:0] 3210 | Input confidentially KEY [63:32] for all algorithm 


5.16.3.2.6 KEY2 


Description: Key2 parameter, GEA1, GEA2, СЕАЗ key are all 64bit ,configured ру Кеу0, Key1, 
GEA4 ,KASUMI only mode is 128bit key 


0x1018 КЕҮ2 register(reset 0x0) 


SEN Bit Type Reset Description 
Value 


КЕҮ2 [31:0] | Rw |3280 | Input confidentially KEY [95:64] for Kasumi 


5.16.3.2.7 KEY3 


Description: Key3 parameter, ДЕА1, GEA2, СЕАЗ key are all 64bit ,configured by KeyO, Key1, 
СЕА4, KASUMI only mode is 128bit key 
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KEY3 register(reset 0x0) KEY3 


LIN 
rmm mo mimm momo mimim mom + 
____=___ еменнен 


КЕҮЗ 


ra| o С СО ОС ОС ОСЗ ОСЗ ОС ОС ОСИ ОСИ ОС ОС ОС ОСЗ С 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕНЕНЕНЕНЕНЕН 
ата = 


КЕҮЗ 


ои | | а [8 [8 [= [е] 


EES eae ПАПИ ПСИ EZ 
poser n pe seer NND _ 
Value 


KEY3 [31:0] | Rw |3280 | Input confidentially KEY [127:96] for Kasumi 


5.16.3.2.8 POLL_REG 
Description: Polling register for EPT status 


Polling register for EPT status (reset 0x0) POLL_REG 


d Name Bit Type | Reset | Description 
Value 


а [RO |70 [Reseved ______ 


GEA2 RUNNING [24] ТО Indicating current status is GEA2 running, 
active high 

GEA1_RUNNING [23] 1'hO Indicating current status is GEA1 running, 
active high 


СЕАЗ RUNNING 20] ТО Indicating current status is GEA3/4 running, 
active high 
тво Indicating current status is KASUMI mode 
running, active high 


[22:21] 
[ 
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po drea [Ro |1380 |Resevd / 


GEA_DONE [2] RAV | 10 Indicating GEA1/2 calculation is done, active 
high. SW is responsible for clear this bit after 
read out. 


COo i m o po [mwwé 7 
EPT_DONE R/W Tho Indicating Kasumi/GEA3/4 calculation is 

done, active high. SW is responsible for 

clear this bit after read out. 


5.16.3.2.9 DMA_REG 


Description: DMA mode control reg 


0x1024 DMA mode control register(reset 0x0) 


| ОМА mode control registē(reset | X рма нес | 
| Bt |з | 30 | 20 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 


Reserved 


DMA 
P E БУД, RUN NUM DATA SWITCH 


| Type | 


d'Name Bit Type | Reset | Description 
Value 


[mew [o [wen [жеш — — — — — — 


DATA SWITCH? [16:14] | RW |300: | For DMA mode, 

3'5000: 0040: ОМА MEM[31:0] 
0044:DMA_MEM[63:32] 
0048: ОМА_МЕМ[95:64] 
004C: ОМА_МЕМ[127:96] 
36001: 0040: {[7:0],[15:8],[23:16],[31:24]} 
0044: {[39:32],[47:40],[55:48],[63:56]} 
0048 ([71:64]:[79:72]:[87:80],[95:88]) 
004C:{[103:96],[111:104],[1 19:1 12],[127:120]} 
30010: 0040: ([15:0] [31:16] 

0044: {[47:32],[63:48]} 
0048 ([79:64]:[95:80]) 
004C:[111:96],[127:112]) 
3'6011:0040: ([23:16],[31:24],[7:0],[15:8]) 
0044: {[55:48],[63:56],[39:32],[47:40]} 
0048: {[87:80],[95:88],[71:64],[79:72]} 
004С: 
1119:1121,127:1201,103:961,111:104)) 
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3'b100: 0040: [63:32] 
0044: [31:0] 

0048: [127:96] 

004C: [95:64] 

3'6101: 0040: ([39:32],[47:40],[55:48],[63:56]) 
0044: ([7:0],[15:8],[23:16],[81:24]) 

0048 {[103:96],[111:104],[119:112],[127:120]} 
004C:[71:64]:79:72]:[87:80],[95:88]) 

30110: 0040: {[47:32],163:48]} 

0044: (15:01131:16)) 

0048: ([111:96],[127:112]) 

0046: ([79:64]:[95:80]) 


ОМА МОРЕ [13] RW Tho 1:DMA mode enable 
2:DMA mode disable 


RUN_NUM [12:3] RW 10'h0 | Indicating the run number of next dma 
transfer 


DATA_SWITCH [2:0] RW | Рог попе DMA mode 
370000: 0028: KASUMI REGS OUTT[31:0] 
002C: 
KASUMI_REG3_OUT[63:32] 
35001: 0028: ([7:0],[15:8],[23:16],[31:24]) 
002C:([39:32],[47:40],[55:48],[63:56]) 
3'b010: 0028: {[15:0],[31:16]} 
002C:([47:32],[[63:48]) 
3'b100: 0028: ([63:32]) 
002C:([31:0]) 
3'b101: 0028:([39:32],[47:40],[55:48],[63:56]) 
002C:([7:0],[15:8],[23:16],[81:24]) 
3'b110: 
0028:([47:32],[[63:48]) 
002C: ([15:0],[31:16]) 


5.16.3.2.10 KASUMI СЕАЗ/4 OUT1 
Description: KASUMI /GEA3/4 output 1 
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0x1028 KASUMI/GEA3/4 output 1(reset 0х0) РА 


Exe peres perpe eqs | ааа БРИ ed 
[Name | — — мат (ND 


поље | 
ЕЛЛЕНКИКИКИКИКИКНКЕКНЕНИНЕНЕНЕНЕНЕН 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕНЕНЕНЕНЕНЕН 

мы _______| 


KASUMI_GEA3/4_OUT1 


| Name | KASUMI_GEA3/4_OUT1 
ин ПИРЕ .. -- = ЧИН 


d'Name Bit Type | Reset | Description 
Value 


KASUMI_GEA3/4_OUT1 | [31:0] | RO | 32Һ0 | Kasumi/GEA3/4 output [31:0] 


5.16.3.2.11 KASUMI СЕАЗ/4 OUT2 
Description: КАЗУМИСЕАЗ/4 output 2 


0х102с KASUMI/GEA3/4 output 2(reset 0x0) KASUMI_GEA3/4_ 05 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


KASUMI_GEA3/4_OUT2 


KASUMI_GEA3/4_OUT2 


LONG „ы 
rel DP TPP PP PPP PPP TT 


| bt | 15 | за | 1з |12 | {to} о 8 fave ts а |з |2|1 [0 
Name | М5 У кама _____ 


Мәш Bit Type | Reset | Description 
Value 


KASUMI GEA2 OUT2 | [31:0] | ВО | 32Һ0 | Kasumi /GEA3/4: output [63:32] 


5.16.3.2.12 GEA1/GEA2 Result 
Description: GEA1/GEA2 Result register 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
С | оазе ОИ 


me в 
С С С С ОС ОС ОСЗ ОСЗ ОС ОС ОСИ ОСИ ОС ОС ОС ОСЗ С 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕНЕНЕНЕНЕНЕН 
Dae| | ме 


GEA1 GEA2 OUT 


GEA1 GEA2 OUT 


ПО ОИ 
е ОВ С СО ОС ОС ОС ОС С ОС ОС ОС ОС ОС ОС АС С 


5.16.3.2.13 ОМА МЕМІ 
Description: DMA mode memory 1 [31:0] 


[ow Тона MEM! (eset) dA | 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЕЕІКІКЛЕЛЕЛ 
ІСІТІ oO CS 
С | С С С ОС ОС ИС О О ОС ОС ОС ОС ОС ОСИ ОСИ 
ШІНЕСЛЕЛЕЛЕЛЕШЕЛЕНЕНЕНЕНЕНЕНЕНЕНЕНЕН 
ъе[ CS 
Pe | ENS 
ІНИЕНЕНЕНЕНЕНЕНЕЛЕНЕНЕНЕНЕНЕНЕНЕН 


ОМА_МЕМ1 [81:0] | RO |0: | DMA memory [31:0] 


5.16.3.2.14  ОМА_МЕМ2 
Description: ОМА mode memory 2 [63:32] 
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[o ЕСТІСІ ДІСІ! | mew] 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
пе | == y 


эе ни 
ве | | СО ОС ОСЗ ОСЗ ОСЗ ОС ОС ОСИ ОСИ ОС ОС ОС ОСЗ С 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕНЕНЕНЕНЕНЕН 
папе == 


ОМА_МЕМ2 


ОМА_МЕМ2 


ПО ОИ 
ПЕ ОО С СО ОС ОС ОСЗ ОС С ОС ОС ОС ОС ОС ОС С С 


Sa MEM2 [31:0] | RO [0 | ОМА memory [63:32] 


5.16.3.2.15 DMA_MEM3 
Description: DMA mode memory 3 [95:64] 


[os [OWA MEWS (eset (OA 
Cm [sT9]2 а [v [s [5] [ж [2] 5 To [9 [18 е 
пате | оживе O 


ОМА_МЕМЗ 


Туре 


===: и 
Le Е ЕСА ЕИ ЕР Е ee eee 
ЕСЕ а Е ЕЕ Е С Е АЕ ЛКЫ СЕС ЕИ ЕВА ВОВА 


РМА МЕМЗ 


9| a vx — — — —] 
ПЕ o С С С ОС ОС ОСЗ ОС БЕЗ ОС ОСИ ОС ОС ОС ОС С 


ОМА_МЕМЗ [31:0] |во о | ОМА тетогу [95:64] 


5.16.3.2.16 ОМА МЕМ4 
Description: ОМА mode memory 4 [127:96] 
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[oc owe wem gems T 
Cee [э [о |» |» |» [ж [ж [з [= [= [ш | [тв [т [е 
СИСТ 


СИИ ОИ 
(1 o С С ОС ОС ОСЗ ОСЗ ОС ОС ОСИ ОС ОС ОС ОС ОСЗ С 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕНЕНЕНЕНЕНЕН 
папе == 


ОМА_МЕМ4 


ОМА_МЕМ4 


DMA MEM4 [31:0] |RO “|o | DMA memory [127:96] 


5.16.4 Application Notes 


The configuration interface between Link layer software and ASIC is through ARM 16-bit APB bus. 


GEA1,2 апа GEA3/4,KASUMI share different algorithm core. Also they have different process 
cycle.However all algorithms have the same process flow. The parameter registers should be 
configured. Once the start command is issued, the result can be read from result register with ЕРТ 
IRQ generated. 


begin 


Read in the configure 
parameters 
Write start command 


Get result from 
result register 


End 


Figure 5-90 Program Flow 


Program Flow: 1. Write configure parameters to 0x08,0C,10,14,18,1C. 
2. Write 0x10 to start computation. 
3. Poll register 0x20 to determine the computation status. Or just wait the interrupt EPT IRQ. 
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4. When 0x20 bit 0 (GEA3/4/KASUMI) or bit 2(GEA1/2) turned to 1, it indicates that the 


computation finished 


5. Read the keystream out from registers 0x28, 0x2C(GEA3/4/KASUMI), 0x34(GEA1/GEA2) 


6. Clear register 0x20, bit ((GEAS3/4/KASUMI) or bit 2(GEA1/2) by write 1 to them. 


7. Begin next computation. 


5.17 GPIO 


5.17.1 


5.17.2 


Overview 


The GPIO module provides more then 100 GPIO pins of MCU. However, many of the pins 
are multiplexed with other functions and system design trade-off must be exercised on 
selecting them. All the GPIO pins can be programmed to be either input or output. When 


in input mode, they can be programmed to trigger interrupt to the MCU. 


Features 


positive edge detect and interrupt generate 
negative edge detect and interrupt generate 
both edges detect and interrupt generate 
high level detect and interrupt generate 

low level detect and interrupt generate 
interrupt mask 

interrupt clear 

input data sample or mask 

output data or mask 

level interrupt generate at system power down 
level detect conditions changeable 

different interrupts happen 

edge detect conditions changeable 
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5.17.3 


Function Description 


APB 
BUS 
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APB 


Regs 


INTERFACE ; 


GPIO 


INT 


Figure 5-91 GPIO block diagram 


ARM 
Core 


As the above diagram shows, SW communicates with GPIO module by APB BUS. When the 


module has received active input signals, interrupts will be created to notify ARM core. 


5.17.4 


5.17.4.1 


Control Registers 


Memory map 


ARM base 


Table 1 GPIO Control Register Address Map 


address: 


For GPIOO~GPIO127: 
0х8А00 0000, 0х8А00 0080, 0x8A00 0100, 0х8А00 0180, 
0х8А00 0200, 0x8A00 0280, 0x8A00 0300, 0х8А00 0380, 


Рог GPIO128-GPIO131: 
0х8200_1780, 0х8200_17С0 


Ч p "d . . 


0х0000 GPIODATA GPIO bits data 
0x0004 GPIODMSK GPIO bits data mask 


0x0008 GPIODIR GPIO bits data direction 
0x000C GPIOIS GPIO bits interrupt sense 
0x0010 GPIOIBE GPIO bits both edges interrupt 
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Ч Е 5. . . 


0х0014 GPIOIEV GPIO bits interrupt event 
0x0018 GPIOIE GPIO bits interrupt enable 


5.17.4.2 Register Descriptions 


5.17.4.2.1 GPIODATA 
Description: GPIO bits data register 


0x0000 (reset 0x0000_0000) GPIOATA 


| ви | 31 | 30 | 29/28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | t8 [17 | 16 | 


Reserved 


GPIODATA 


ete Туре | Reset Description 

Value 
ister [mw [wem 
GPIODATA [15:0]. |R/W |1680 | СРЮ bits data 


5.17.4.2.2 GPIODMSK 


Description: GPIO bits mask register 
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0x0004 (reset 0x0000_0000) GPIODMSK 


ви [st | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 |204 19 | ta [17 | 16 | 


Reserved 


| Туре | 


GPIODMSK 


eld Туре | Reset | Description 
Value 


[Bwa |RO |160 [Reseved |0000 | 


GPIODMSK {| [15:0] 16Һ0 | GPIODATA register can be read/write if GPIO ОМК 
set “1” 


5.17.4.2.3 GPIODIR 


Description: GPIO bits direction register 


0x0008 (reset 0x0000_0000) GPIODIR 


Bi | за | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


| Type | 


GPIODIR 


ated Type | Reset | Description 
Value 


[ела |RO teo [Reseved |00 | 
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GPIODIR [15:0] R/W 16'h0 "1" configure gpio bits to be output 
"0" configure gpio bits to be input 


5.17.4.2.4 GPIOIS 


Description: GPIO bits interrupt sense register 


0x000C (reset 0x0000 FFFF) GPIOIS 


| ви | 31 | 30 | 29 [26 | 27 | 26 | 25 | 24 | 25 | 22 | 21 | 20 | 19 | t8 | t7 | 16 | 


Reserved 


Туре | 


GPIOIS 


| Туре | 


eld Type | Reset Description 
Value 


[31:16] [RO | 16710 IReewed _____________| 
=== [15:0] R/W 16'hFFFF ССОО detect signals level 
“0” detect signals edge 


5.17.4.2.5 GPIOIBE 


Description: GPIO bits both edges interrupt register 
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0x0010 (reset 0x0000_0000) GPIOIBE 


ви [st | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20. 19 | t8 [17 | 16 | 


Reserved 


| Туре | 


GPIOIBE 


eld Туре | Reset | Description 
Value 


ышы [но [wm 
СРІОІВЕ [15:0] R/W 1610 “1” both edges trigger an interrupt, 
“0” interrupt generation event is controlled by 
GPIOIEV 


5.17.4.2.6 GPIOIEV 


Description: GPIO bits interrupt status register 


0x0014 (reset 0x0000_FFFF) GPIOIEV 


| ви | зт | 30 | 29 | 28 | 27 | 26 | 25/24 | 23 | 22 | 21 | 20 | 19 | t8 | t7 | 16 | 


Reserved 


| Type | 


GPIOIEV 


eld Type | Reset Description 
Value 
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ptt) |RO |160 | Reseved 00: | 


GPIOIEV [15:0] RAN 16'hFFFF | GPIO bits interrupt event register: 
“1” high levels trigger interrupts, 
“0” low levels trigger interrupts. 


5.17.4.2.7 GPIOIE 


Description: GPIO bits interrupt enable register 


0x0018 (reset 0x0000 0000) GPIOIE 


| Bi | 31 | 30 | 29 | 20 | 27 | 26 | 25 [24] 23 | 22 | 21 | 20 | 19 | t8 | t7 | 16 | 


Reserved 


GPIOIE 


eld Type | Reset | Description 
Value 


|_______| 8116] |RO fieno |Resmed ООО 


GPIOIE [15:0] R/W 1610 GPIO bits interrupt enable register: 
“1” corresponding bit interrupt is enabled. 
“0” corresponding bit interrupt isn’t enabled 


5.17.4.2.8 GPIORIS 


Description: GPIO bits raw interrupt status register, and it reflects the status of interrupts 
trigger conditions detection on pins (prior to GPIOMIS) 
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0x001C (reset 0x0000_0000) GPIORIS 


ви | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20. 19 | t8 [17 | 16 | 


Reserved 


| Туре | 


GPIORIS 


eld Type |Reset |Description 
Value 


[ [eus [no reno 
GPIORIS [15:0] 16'h0 GPIO bits raw interrupt status register: 

"1" interrupt condition met 

“0” condition not met 


5.17.4.2.9 GPIOMIS 


Description: GPIO bits masked interrupt status register 


0x0020 (reset 0x0000 0000) GPIOMIS 


| ви | зт | 30 | 29 [26 | 27 | 26 | 2524 | 23 | 22 | 21 | 20 | 19 | t8 | t7 | 16 | 


Reserved 


Туре | 


GPIOMIS 
a лек eee ee 
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I е S 
[— [ms [no [wm [meme — — — — — — —] 


GPIOMIS [15:0] 16'h0 GPIO bits masked interrupt status register: 
“1” Interrupt active 
"0" interrupt not active 


5.17.4.2.10 ОРОС 


Description: GPIO bits interrupt clear register 


0x0024 (reset 0x0000 0000) GPIOIC 


| Bi | 31 | 30 | 29 [26 | 27 | 26 | 25 | 22 | 25 | 22 | 21 | 20 | 19 | t8 | t7 | 16 | 


Reserved 


Туре | 


GPIOIC 


| Type | 


eld Туре | Reset | Description 
Value 


| |виө |RO fieno Reseved || 


GPIOIC [15:0] WO 16'h0 GPIO bits interrupt clear register: 
"1" clears detected interrupt. 
"0" has no effect. 


5.17.4.2.11 GPIOINEN 


Description: GPIO input enable register 
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| ви [эт [зе |зо [25 [2r [в [25 [ [эз [2 [5 [ 5 | пе [зв [т [л] 


Reserved 


| Туре | 


GPIOINEN 


ate Type | Reset | Description 
Value 


[Bwa [ro fieno [Reseved 0o | 


GPIOINEN [15:0] RW 1610 GPIO input enable register: 
“4” input enable. 
“0” input disable. 


5.175 Application Notes 


5.17.5.1 Programming Notes 
1) СРІОМІ5 is equal to GPIOIE & GPIORIS. 


5.18 ЕС 


5.18.1 Overview 


The EIC module includes four sub-modules: EIC_DBNC, EIC_LATCH, EIC_ASYNC and 
EIC SYNC. 


The EIC. DBNC sub-module provides up to 8 source input signal connection. A de-bounce 
mechanism is used to capture input signal's stable status and a single-trig mechanism is 
introduced into this sub-module to enhance the input event detect reliability. In addition, 
this sub-module's clock can be shut off automatically to reduce power dissipation. The de- 
bounce range is from 1 ms to 4 s with the step of 1 ms. The input signals shorter than 1 
ms will be omitted at this sub-module. 


THE EIC. LATCH sub-module is used to latch some special input signal and send 
interrupts to MCU core by channel 0, and it can provides up to 8 EIC LATCH source input 
signal connection. 
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5.18.2 


5.18.2.1 


5.18.2.2 


5.18.2.3 


Features 


EIC_DBNC 


high level detect and interrupt generate(not bypass mode) 

low level detect and interrupt generate(not bypass mode) 
interrupt mask(not bypass mode) 

interrupt clear(not bypass mode) 

level interrupt generate at system power down with once active trig(not bypass mode) 
keep interrupt stable when no interrupt clear(not bypass mode) 
input data sample or mask(not bypass mode) 

de-bounce number configurable(not bypass mode) 

only once trig active(not bypass mode) 

trig level condition configurable(not bypass mode) 

high level detect and interrupt generate(bypass mode) 

low level detect and interrupt generate(bypass mode) 

interrupt mask(bypass mode) 

interrupt. clear(bypass mode) 

input data sample or mask(bypass mode) 

level interrupt generate at system power down(bypass mode) 
force to open the clock of de-bounce 


EIC_LATCH 


ө Special IRQ or FIQ interrupt on channel 0 is used to latch some input signal 
status and trigger IRQ or FIQ interrupt by level detecting (no edge detecting) 

ө Special IRQ or FIQ interrupt on channel 0 is multiplexed from 8 independent 
input sources 

ө Using Latch circuit to realize interrupt generation, INTMSK connected to the 

set port of Latch, and INTCLR connected to the clear port of Latch. 

Provide raw status for each of 8 input sources on special channel 

Provide polarity control bit for each of 8 input sources on special channel 

Provide only one clear bit to clear all latches on special channel 

Each input source can.be enabled or disabled independently on special 

channel 


EIC_ASYNC 


positive edge detect and interrupt generate 
negative edge detect and interrupt generate 
both edges detect and interrupt generate 
high level detect and interrupt generate 

low level detect and interrupt generate 
interrupt mask 

interrupt clear 

input data sample or mask 

level interrupt generate at system power down 
level detect conditions changeable 

edge detect conditions changeable 
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5.18.2.4 EIC_SYNC 


e Input signal synced with clk_apb 

e positive edge detect and interrupt generate 
e negative edge detect and interrupt generate 
e both edges detect and interrupt generate 

e high level detect and interrupt generate 

e [ow level detect and interrupt generate 

e interrupt mask 

e interrupt clear 

e input data sample or mask 

e level interrupt generate at system power down 
e level detect conditions changeable 

e edge detect conditions changeable 


5.18.3 Ғипіоп description 


—® 
АРВ АРВ EIC SYNC 
BUS INTERFACE | 
Regs | EIC_ASYNC 
ЕС. LATCH 
EIC_DBNC | 
ІМТ 
--------> 
Detect Debounce 
ARM 
Core 


Figure 5-92 EIC block diagram 


As the above diagram shows, SW communicates with EIC module by APB BUS. When the 
module has received active input signals, interrupts will be created to notify ARM core. 


5.18.4 Control registers 


5.18.4.1 Memory map 


Table 2 EIC_DBNC Control Register Address Map 
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ARM base address: 0x8A00 1000 (EIC_DBNC) (EICO-EIC15) 
0x8200 1900 (EIC. DBNCA) (EIC16-EIC31) 


Ч : с . . 


р СОА — 


EICO-1: come from external рад; 
EIC2-15: reserved; 

EIC16: from TP XL; 

EIC17: PBINT2; 

EIC18: СНОН. ІМТ; 

EIC19: PBINT; 

EIC20: HEAD BUTTON; 

EIC21: HEADMIC DETECTION; 
EIC22: CHGR OVI; 

EIC23-31: reserved; 


Table 3 EIC LATCH Control Register Address Map 
ARM base address: 0x8A00 1080 


J | . . 


0х0000 EIC_LATCH_INTEN EIC_LATCH interrupt enable 
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OTs — 
mme СООО 


0x0004 EIC LATCH INTRAW EIC. LATCH raw interrupt 
0x0008 EIC LATCH INTMSK EIC LATCH interrupt mask 


0x000C EIC_LATCH_INTCLR EIC_LATCH interrupt clear 
0x0010 EIC_LATCH_INTPOL EIC_LATCH interrupt polarity 
0x0014 EIC_LATCH_INTMODE | EIC_LATCH interrupt mode 


Table 4 EIC ASYNC Control Register Address Мар 
ARM base address: 0x8A00_10A0 


0 uS 
ЕСЕ Мате ГЕ ЕСЕККЕ 


0х0010 EIC. ASYNC. INTMODE = шй interrupt edge or level mode 


0x0014 EIC ASYNC INTBOTH | EIC ASYNC interrupt both edge setting 
0x0018 EIC ASYNC INTPOL EIC. ASYNC interrupt polarity 
0x001C EIC ASYNC INTDATA | EIC. ASYNC input data 


Table 5 EIC. SYNC Control Register Address Map 
ARM base address: 0x8A00_10C0 


9); DET 
idee ме [т | 


0x0000 EIC SYNC ІМТЕМ EIC. SYNC interrupt enable 
0x0004 EIC SYNC INTRAW EIC. SYNC raw interrupt 
0x0008 EIC SYNC INTMSK EIC. SYNC interrupt mask 


0x000C EIC SYNC. INTCLR | EIC_SYNC interrupt clear | | EIC_SYNC interrupt clear | clear 


0x0010 EIC. SYNC INTMODE 4... edge or level mode 


0x0014 EIC_SYNC_INTBOTH EIC_SYNC interrupt both edge setting 
0x0018 EIC_SYNC_INTPOL EIC_SYNC interrupt polarity 
0x001C EIC_SYNC_INTDATA EIC. SYNC input data 
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5.18.4.2 Register description 


5.18.4.2.1 EIC_DBNC_DATA 
Description: EIC_DBNC bits data register, read only 


Pen [sr 39 |» [2 [2r [29 [25 [24 [25 [22 [и [2 [19 [пе [зт [6] 


Reserved 


Reserved EIC DBNC DATA 


Ма Туре | Reset | Description 
Value 
[шы [mo [м 
EIC_DBNC_DATA | |701 |ВО |810 | EIC_DBNC bits data input 


Note: EIC_DBNC_DATA synchronizes the original data inputs with 2 cycles of Rtcdiv5 сік, so SW 
need delay 2ms to get the exact value of original data inputs when Rtcdiv5 clk is enabled. 


5.18.4.2.2 EIC DBNC DMSK 
Description: EIC DBNC bits data mask register 
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| ви [эт [зо |зо [25 [2r [в [25 [2« [75 [22 [1 [ | [зв [т [6 


Reserved 


| Туре | 


Reserved EIC_DBNC_DMSK 


ыт O ë o ë o ООО И 


Ма Туре | Reset | Description 
Value 


я |RO |2480 [Reseved __ /(| 


EIC_DBNC_DMSK | [7:0] RAW |870 ЕС_ОВМС_ОАТА register can be read if 
EIC_DBNC_DMSK set “1” 


5.18.4.2.3 EIC_DBNC_IEV 
Description: Е!С_РВМС bits interrupt status register 


Lor [5r Too [29 [26 [27 [25 [25 [2« [55 [22 [2 | s [| e | v [| 


Reserved 


| Type | 


Reserved EIC_DBNC_IEV 


к у ОИ 
1 1 


ated Type | Reset | Description 
Value 


| ists) [но jesmo [Reseved | |00 | 
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EIC_DBNC-IEV | [7:0] R/W 8'hFF EIC. DBNC bits interrupt status register: 
“1” high levels trigger interrupts, 
“0” low levels trigger interrupts. 


5.18.4.2.4 EIC DBNC IE 
Description: EIC  DBNC bits interrupt enable register 


| ви [эт ао [2o [25 [27 [в [25 [з [55 [2 я | о | пе [в | v [6] 


Reserved 


Type 


Туе — | ) | |— |-) 
ЁЛ ECRIRE ИЕА 


Reserved EIC_DBNC_IE 


| Type | 


ated Туре | Reset | Description 
Value 


| BH] |RO | [ве 


EIC DBNC IE | [7:0] R/W 810 EIC_DBNC bits interrupt enable register: 
“1” corresponding bit interrupt is enabled. 
“О” corresponding bit interrupt isn’t enabled 


5.18.4.2.5 EIC_DBNC_RIS 


Description: Е!С_РВМС bits raw interrupt status register, and it reflects the status of 
interrupts trigger conditions detection on pins (prior to EIC_DBNC_MIS) 
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| ви [зт [oo| [25 [27 [в [25 [ [эз [2 [1 [ 9 | пе | | v [6 


Reserved 


| Туре | 


Reserved EIC_DBNC_RIS 


A ДУ | 


eld. N Type |Reset | Description 
Value 


[аа [mo [aw 
EIC DBNC RIS | [7:0] 870 EIC bits raw interrupt status register: 
"1" interrupt condition met 
“0” condition not met 


5.18.4.2.6 EIC DBNC MIS 


Description: EIC. DBNC bits masked interrupt status register 


Сан [эт [3o [2o [25 [2r [в [25 ра [75 [2 я [ [19 [зв | v [в] 


Reserved 


Туре | 


Reserved EIC_DBNC_MIS 
Туе ШЕНИЕ у ъЩъЩ—_ 2 


Note: EIC. DBNC MIS = EIC_DBNC_IE & EIC_DBNC_RIS 
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aN Type | Reset | Description 
Value 


г |вш |н |20 [Reseved CY 


EIC_DBNC_MIS | [7:0] 870 EIC_DBNC bits masked interrupt status register: 
“1” Interrupt active 
“0” interrupt not active 


5.18.4.2.7 EIC_DBNC_IC 
Description: EIlC_DBNC_ bits interrupt clear register 


ИТИБЕИЕЛЕЗЕЛЕЛЕЗЕЗЕЗЕЛЕЗЕШЕЛЕЛЕЗЕЛЕЗ 


Reserved 


Reserved EIC. DBNC IC 


eld Type | Reset | Description 
Value 


| ПА: jap ој ћеземеа | 


EIC_DBNC_IC | [7:0] МО 8’hO EIC_DBNC bits interrupt clear register: 
“1” clears detected interrupt. 
“0” has no effect. 


5.18.4.2.8 EIC_DBNC_TRIG 


Description: ЕІС DBNC bits trig control register 
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| ви [эт [зо [ [25 [27 [в [25 [ [эз 2 [5 [ 5 [5 | пе [т [6 


Reserved 


Type 


Туе — — | | || | 
ЕЛЕЛЕЖЕШЕН 


Reserved EIC_DBNC_TRIG 


| Type | 


Ма Туре | Reset | Description 
\Уаше 


а [мо [asno [Reseved __ | 


EIC_DBNC_TRIG | [7:0] МО 8'hO EIC. DBNC bits trig control register: 
“1”: generate the trig start pulse 
"0": no effect 
It must set EIC DBNC. TRIG for using de-bounce 
function and getting active interrupt. 


5.18.4.2.9 EICO DBNC CTRL 
Description: EICO DBNC control register 
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0x0040 (reset 0х0000 4032) EICO_DBNC_CTRL 
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved 
e 
Type RO 
Rese 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Bit 15 | 14 | 13 | 12 | 11 | 10 | 9 8 7 6 5 4 3 2 1 0 


ЕО 
ix DB 
en CL k Reserved DBNC_CNT 
K_ = 
pB | > 
МС 
Туре | RW | RW ВО R/W 
Rese 0 1 0 0 0 0 0 0 0 0 1 i 0 0 1 0 


Ма Туре | Reset Description 
Value 


—— ~CLK_DBNC 15 RAV | 170 ССС си clock of donc forced open; 
0: no effect 


DBNC EN [14] RAN | 11 de-bounce mechanism enable or disable: 
1 епабје,0 == 
[13:12] [RO |200 | | Reservēd | 


m— CNT [11:0] R/W | 12'h032 | de-bounce counter period value setting, the unit is 
millisecond 


5.18.4.2.10 ЕІСІ DBNC CTRL 
Description: EIC1 DBNC control register 
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0x0042 (reset 0х0000 4032) EIC1 DBNC CTRL 
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved 
e 
Type RO 
Rese 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Bit 15 | 14 | 13 | 12 | 11 | 10 | 9 8 7 6 5 4 3 2 1 0 


ЕО 
ix DB 
en CL k Reserved DBNC_CNT 
K_ = 
pB | > 
МС 
Туре | RW | RW ВО R/W 
Rese 0 1 0 0 0 0 0 0 0 0 1 i 0 0 1 0 


Ма Туре | Reset Description 
Value 


—— ~CLK_DBNC 15 RAV | 170 ССС си clock of donc forced open; 
0: no effect 


DBNC EN [14] RAN | 11 de-bounce mechanism enable or disable: 
1 епабје,0 == 
[13:12] [RO |200 | | Reservēd | 


m— CNT [11:0] R/W | 12'h032 | de-bounce counter period value setting, the unit is 
millisecond 


5.18.4.2.11 EIC2 DBNC CTRL 
Description: EIC2 DBNC control register 


Spreadtrum Communications, Inc., Confidential and Proprietary 401 of 989 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[ГЄЗ$РВЕАВТВИМ | SC6531E апа SC6531M Device Specification 


0x0048 (reset 0х0000 4032) EIC2_DBNC_CTRL 
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved 
e 
Type RO 
Rese 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Bit 15 | 14 | 13 | 12 | 11 | 10 | 9 8 7 6 5 4 3 2 1 0 


ЕО 
ix DB 
en CL k Reserved DBNC_CNT 
K_ = 
pB | > 
МС 
Туре | RW | RW ВО R/W 
Rese 0 1 0 0 0 0 0 0 0 0 1 i 0 0 1 0 


Ма Туре | Reset Description 
Value 


—— ~CLK_DBNC 15 RAV | 170 ССС си clock of donc forced open; 
0: no effect 


DBNC EN [14] RAN | 11 de-bounce mechanism enable or disable: 
1 епабје,0 == 
[13:12] [RO |200 | | Reservēd | 


m— CNT [11:0] R/W | 12'h032 | de-bounce counter period value setting, the unit is 
millisecond 


5.18.4.2.12 EIC3 DBNC CTRL 


Description: EIC3 control register 
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0x004C (reset 0х0000 4032) EIC3_DBNC_CTRL 
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved 
e 
Type RO 
Rese 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Bit 15 | 14 | 13 | 12 | 11 | 10 | 9 8 7 6 5 4 3 2 1 0 


ЕО 
ix DB 
en CL k Reserved DBNC_CNT 
K_ = 
pB | > 
МС 
Туре | RW | RW ВО R/W 
Rese 0 1 0 0 0 0 0 0 0 0 1 i 0 0 1 0 


Ма Туре | Reset Description 
Value 


—— ~CLK_DBNC 15 RAV | 170 ССС си clock of donc forced open; 
0: no effect 


DBNC EN [14] RAN | 11 de-bounce mechanism enable or disable: 
1 епабје,0 == 
[13:12] [RO |200 | | Reservēd | 


m— CNT [11:0] R/W | 12'h032 | de-bounce counter period value setting, the unit is 
millisecond 


5.18.4.213 ЕІС4 DBNC CTRL 
Description: EIC4 DBNC control register 
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0x0050 (reset 0х0000 4032) EIC4_DBNC_CTRL 
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved 
e 
Type RO 
Rese 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Bit 15 | 14 | 13 | 12 | 11 | 10 | 9 8 7 6 5 4 3 2 1 0 


ЕО 
ix DB 
en CL k Reserved DBNC_CNT 
K_ = 
pB | > 
МС 
Туре | RW | RW ВО R/W 
Rese 0 1 0 0 0 0 0 0 0 0 1 i 0 0 1 0 


Ма Туре | Reset Description 
Value 


—— ~CLK_DBNC 15 RAV | 170 ССС си clock of donc forced open; 
0: no effect 


DBNC EN [14] RAN | 11 de-bounce mechanism enable or disable: 
1 епабје,0 == 
[13:12] [RO |200 | | Reservēd | 


m— CNT [11:0] R/W | 12'h032 | de-bounce counter period value setting, the unit is 
millisecond 


5.18.4.2.14 ЕІС5 DBNC CTRL 
Description: EIC5 DBNC control register 
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0x0054 (reset 0х0000 4032) EIC5_DBNC_CTRL 
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved 
e 
Type RO 
Rese 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Bit 15 | 14 | 13 | 12 | 11 | 10 | 9 8 7 6 5 4 3 2 1 0 


ЕО 
ix DB 
en CL k Reserved DBNC_CNT 
K_ = 
pB | > 
МС 
Туре | RW | RW ВО R/W 
Rese 0 1 0 0 0 0 0 0 0 0 1 i 0 0 1 0 


Ма Туре | Reset Description 
Value 


—— ~CLK_DBNC 15 RAV | 170 ССС си clock of donc forced open; 
0: no effect 


DBNC EN [14] RAN | 11 de-bounce mechanism enable or disable: 
1 епабје,0 == 
[13:12] [RO |200 | | Reservēd | 


m— CNT [11:0] R/W | 12'h032 | de-bounce counter period value setting, the unit is 
millisecond 


5.18.4.215  EIC6 DBNC CTRL 
Description: EIC6 DBNC control register 
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0x0058 (reset 0х0000 4032) EIC6_DBNC_CTRL 
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved 
e 
Type RO 
Rese 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Bit 15 | 14 | 13 | 12 | 11 | 10 | 9 8 7 6 5 4 3 2 1 0 


ЕО 
ix DB 
en CL k Reserved DBNC_CNT 
K_ = 
pB | > 
МС 
Туре | RW | RW ВО R/W 
Rese 0 1 0 0 0 0 0 0 0 0 1 i 0 0 1 0 


Ма Туре | Reset Description 
Value 


—— ~CLK_DBNC 15 RAV | 170 ССС си clock of donc forced open; 
0: no effect 


DBNC EN [14] RAN | 11 de-bounce mechanism enable or disable: 
1 епабје,0 == 
[13:12] [RO |200 | | Reservēd | 


m— CNT [11:0] R/W | 12'h032 | de-bounce counter period value setting, the unit is 
millisecond 


5.18.4.2.16 EIC7 DBNC CTRL 


Description: EIC7 control register 
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0x005C (reset 0х0000 4032) EIC7_DBNC_CTRL 
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved 
e 
Type RO 
Rese 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Bit 15 | 14 | 13 | 12 | 11 | 10 | 9 8 7 6 5 4 3 2 1 0 


ЕО 
ix DB 
en CL k Reserved DBNC_CNT 
K_ = 
pB | > 
МС 
Туре | RW | RW ВО R/W 
Rese 0 1 0 0 0 0 0 0 0 0 1 i 0 0 1 0 


сна Туре | Reset Description 
Value 


— СЕК DBNC s RAV | 170 ССС AU -—-—-— clock of dbnc forced open; 
0: no effect 


DBNC EN [14] RAN |1711 de-bounce mechanism enable or disable: 
1 enable,0 МЕ Н 
[13:12] FRO |240 | Reserved о 


La CNT [11:0] | RAW | 12'h032 | de-bounce counter period value setting, the unit is 
millisecond 


5.18.4.2.17 ЕС LATCH INTEN 
Description: EIC. LATCH interrupt enable register 
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| ви [зт [зе [2o [25 [27 [в [25 [ [эз [2 [2 [ | [зв | v [6 


Reserved 


| Туре | 


Невегуеа EIC_LATCH_INTEN 


Ма Туре | Reset | Description 
Value 


|_________| тај |RO |24 | Reserved о (| 


EIC_LATCH_INTEN | [7:0] RW 870 EIC_LATCH interrupt enable register: 
“1”: enable bit interrupt 
“0”: disable bit interrupt 


5.18.4.2.18 EIC_LATCH_INTRAW 
Description: EIC. LATCH raw interrupt register 


(reset 0х0000 0000) EIC_LATCH_ МШ 


KNEREXEIEIEIEIEIEIEIEIEREREIEEAES 


Reserved 


Ма Туре | Reset | Description 
Value 
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|. B8] [Ro |2480 | Reseved ООО 


EIC_LATCH_INTRAW | [7:0] RW 8’hod EIC_LATCH raw interrupt status register: 
“1” interrupt condition met 
“0” condition not met 


5.18.4.2.19 EIC_LATCH_INTMSK 
Description: EIC. LATCH interrupt mask register 


0x0008 (reset 0х0000 0000) EIC_LATCH_ an 


Гас а Гоа Г Г аа Г Га Га в [в [в [т [в 


Reserved 


| Type | 


Невегуеа EIC_LATCH_INTMSK 


| Type | 


Ма Туре | Reset | Description 
Value 
p88) |RO |24% 


EIC_LATCH_INTMSK | [7:0] 8'h0 EIC. LATCH interrupt mask register 
“1” Interrupt active 
"0" interrupt not active 


Note: EIC LATCH INTMSK = EIC LATCH INTEN & EIC LATCH INTRAW, and 
EIC LATCH INTMSK are connected to the set port of Latch 


5.18.4.2.20 EIC LATCH INTCLR 
Description: EIC. LATCH interrupt clear register 
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EIC_LATCH_ = 


0х000С (reset 0х0000 0000) 


тыа аа ааа араараа Гә әәә 


Reserved 


Type 


Туе д ООО 
AR ERR И 


Reserved EIC LATCH INTCLR 


| Туре | 


Ма Туре | Reset | Description 
\Уаше 


ECA ENE 


EIC_LATCH_ANTCLR | [7:0] WO |810 EIC_LATCH interrupt clear register: 
“1” clears detected interrupt. 
“0” has no effect. 


Note: EIC_LATCH_INTCLR are connected to the "clear" port of Latch, and it need disable 
the “set” port of Latch by changing EIC_LATCH_INTPOL to clear EIC_LATCH interrupt. 


5.18.4.2.21 EIC_LATCH_INTPOL 
Description: EIC LATCH interrupt polarity register 


0x0010 (reset 0х0000 0000) EIC LATCH _ pies 


KNEXEIEJEJEZE3EIEIEIEIEREIEIEIEIES 


Reserved 


Type 


ES 
ЕЕЕ ЕИ 


Reserved EIC_LATCH_INTPOL 


| Type | 
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Ма Туре | Reset | Description 
Value 


poi tats) [но |20 |Reeved CY 


EIC_LATCH_INTPOL | [7:0] RW | 8һо EIC_LATCH polarity register: 
“0”: high levels trigger interrupts, 
“1”: low levels trigger interrupts. 


5.18.4.2.22 EIC_LATCH_INTMODE 
Description: ЕІС LATCH interrupt mode register 


(reset 0х0000_0000) „мш mE 


KCNEXEIEJEJEZEJEIEREIEIEREIEIEIEIES 


Reserved 


Reserved EIC LATCH INTMODE 


Чаш Туре | Reset | Description 
Value 


|________|ета [mo [жт 
EIC_LATCH_INTMODE | [7:0] RW |810 EIC_LATCH interrupt mode register: 
“1”: interrupt active without chip sleep 
"0": interrupt active with chip sleep 


5.18.4.2.23 EIC_ASYNC_INTIE 


Description: EIC_ASYNC bits interrupt enable register 
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Cen sr [3o [29 [25 [2r [25 [25 [2« [75 [2 a [ [5 [9 | v [6 | 


Reserved 


| Туре | 


Невегуеа EIC_ASYNC_INTIE 


ated Type | Reset | Description 
Value 


Тыз [mo [ame 
EIC. ASYNC E | [7:0] RAN 8'hO EIC. ASYNC bits interrupt enable register: 
“1” corresponding bit interrupt is enabled. 
“0” corresponding bit interrupt isn't enabled 


5.18.4.2.24 EIC. ASYNC INTRAW 


Description: EIC. ASYNC raw interrupt register 


0x0004 (reset 0х0000 0000) EIC_ASYNC_ Ms 


KNESEJEJEJEZEJEIEIEIEIEREIEIEIEIES 


Reserved 


| Туре | 


Reserved EIC_ASYNC_INTRAW 
т”  LhGÀ^À Á —— 
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Nan Type | Reset | Description 
Value 


Раю |2480 |Reseved CY 


EIC_ASYNC_INTRAW | [7:0] RW 8’hod EIC_ASYNC raw interrupt status register: 
“1” interrupt condition met 
“0” condition not met 


5.18.4.2.25 EIC_ASYNC_INTMSK 
Description: EIC ASYNC interrupt mask register 


0x0008 (reset 0х0000 0000) EIC_ASYNC_ и“ 


Pe Taw te Te [le [eee Pe Pee 


Reserved 


Reserved EIC_ASYNC_INTMSK 


d-Nan Type | Reset | Description 
Value 


| few по |2 | Reserved | 


EIC_ASYNC_INTMSK | [7:0] 870 EIC_ASYNC interrupt mask register 
“1” Interrupt active 
“0” interrupt not active 


5.18.4.2.26 EIC_ASYNC_INTCLR 


Description: EIC. ASYNC interrupt clear register 
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ЕС_АЗУМС_ DE 


0x000C (reset 0x0000 0000) 


тыа аа ааа Гараараа Гә әрә 


Reserved 


| Type | 


Reserved EIC_ASYNC_INTCLR 
Type 


Ма Туре | Reset | Description 
Value 


[sus [но [то 
EIC_ASYNC_INTCLR | [7:0] WO | 810 EIC_ASYNC interrupt clear register: 
“1” clears detected interrupt. 
“0” has no effect. 


5.18.4.2.27 ЕІС ASYNC INTMODE 


Description: EIC. ASYNC bits interrupt mode register 


0x0010 (reset 0х0000 FFFF) EIC. ASYNC - Е 


 НЕЛЕЛЕЛЕЛЕЛЕСІСІГІГДЕЛЕЛЕЛЕЛЕЛІЛЕЛІ 


Reserved 


| Type | 


Tye oe 


! Br 


СЕСИИ 
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Es ПИ 228 s 


EIC ASYNC INTMODE т RAW | 8'hFFFF | “1” detect ВИННИ level 
“0” detect signals edge 


5.18.4.2.28 ЕІС ASYNC ІМТВОТН 
Description: ЕІС ASYNC bits both edges interrupt register 


(reset 0х0000 0000) EIC. ASYNC . E 


KNEIEJEJEJEZEIEIEIEIEIEREIEREIEIES 


Reserved 


Type 


Туе —— | . | | | 
ЕДЕЛЕШЕЛІЕСІ 


Reserved EIC_ASYNC_INTBOTH 


| Type | 


Чап Туре | Reset | Description 
Value 


|__________ за по | teho|Reseved | 


EIC_ASYNC_INTBOTH | [7:0] R/W |1670 | “1” both edges trigger an interrupt, 
“0” interrupt generation event is controlled by 
EIC_ASYNC_INTMODE 


5.18.4.2.29 EIC_ASYNC_INTPOL 
Description: ЕІС ASYNC interrupt polarity register 
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0x0018 (reset 0х0000 0000) EIC_ASYNC_ М 


NEREIEJEJEZEJEIEIEIEIEREJEIEIEIES 


Reserved 


Туре | 


Reserved EIC_ASYNC_INTPOL 
Type 


Ма Туре | Reset | Description 
Value 


[ 7Два [mo [zem 
EIC. ASYNC INTPOL | [7:0] RW |810 EIC. ASYNC polarity register: 

“1”: high levels or pos-edge trigger interrupts, 

"0": low levels or neg-edge trigger interrupts. 


5.18.4.2.30 ЕІС ASYNC DATA 
Description: EIC ASYNC bits data register, read only 


Pen Ги о [29 [29 [27 |» [25 [2 [25 [22 [и [ [зә [пе [7 [в] 


Reserved 


| Туре | 


Reserved EIC_ASYNC_DATA 
CA EE ee 
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Ч-Ма Туре | Reset | Description 
Value 


—— — es [ко [ит 
EIC А5ҮМС DATA | [7:0] |ВО |8Һ0 | ЕС ASYNC bits data input 


5.18.4.2.31 EIC SYNC INTIE 
Description: EIC SYNC bits interrupt enable register 


0x0000 (reset 0x0000 0000) EIC. SYNC INTIE 


Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


Туро | — — — ——_ 
ЕЛЕЙЕБЕЙЕЛ 


Reserved EIC_SYNC_INTIE 


| Type | 


Туре | Reset Description 
Value 


[31:8] ЕС 240 Reserved о 
m SYNC IE | [7:0] R/W 8'h0 EIC. SYNC bits interrupt enable register: 
"1" corresponding bit interrupt is enabled. 
“0” corresponding bit interrupt isn't enabled 


5.18.4.2.32 EIC_SYNC_INTRAW 
Description: EIC SYNC raw interrupt register 
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| ви [зт [oo| [25 [2r [в [25 [2« [75 [2 [2 [ | [зв | v [6| 


Reserved 


| Туре | 


Невегуеа EIC_SYNC_INTRAW 


Ма Туре | Reset | Description 
Value 


ыы [но [ae 
EIC_SYNC_INTRAW | [7:0] АМ/ 8'hO EIC. SYNC raw interrupt status register: 
“1” interrupt condition met 
“0” condition not met 


5.18.4.2.33 EIC_SYNC_INTMSK 


Description: EIC. SYNC interrupt mask register 


| ви [зт [зе [29 [25 [27 [в [5] [75 [ 2 [2 [ | [в | v [6 


Reserved 


Туре | 


| и 


| 


[at [Type [Reset [Description 
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MT TL RD — — — — — —— 
с Балеа 


EIC_SYNC_INTMSK [7:0] 8'h0 EIC. SYNC interrupt mask register 
“1” Interrupt active 
“О” interrupt not active 


5.18.4.2.34 ЕІС SYNC INTCLR 
Description: EIC. SYNC interrupt clear register 


| ви [эт [3o [2o [26 [27 [в [25 за [75 [2 я [ | [| | v [| 


Reserved 


Type 


Туе —— | |. | 
Ше ЕБ 


Невегуеа EIC_SYNC_INTCLR 


| Type | 


Ма Type | Reset | Description 
Value 


[esr [s [sns 
EIC. SYNC INTCLR | [7:0] 8'h0 EIC. SYNC interrupt clear register: 
"1" clears detected interrupt. 
"0" has no effect. 


5.18.4.2.35 EIC SYNC INTMODE 


Description: EIC. SYNC bits interrupt mode register 
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| ви [эт [3o [29 [25 [2r [в [25 [2« [эз [22 [1 [о [5 [зв [т [| 


Reserved 


| Туре | 


Reserved EIC_SYNC_INTCLR 


w| „ү ы 
1 1 


Ч-Мац Туре | Reset Description 
Value 


|_______| ега [Ro [мо 
EIC_SYNC_INTMODE | [7:0] R/W | 8’hFFFF | “1” detect signals level 
“0” detect signals edge 


5.18.4.2.36 EIC. SYNC INTBOTH 
Description: EIC. SYNC bits both edges interrupt register 


| ви sr [3o [ [в [зт [в [25 [2s а [ 2 [2 [во | тә [зв [т [| 


Reserved 


Туре | 


Невегуеа EIC SYNC ІМТВОТН 


е m  —  — 


Чаш Туре | Reset | Description 
Value 
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© [Ba |RO |1680 [Reseved ООО 


EIC SYNC ІМТВОТН [7:0] R/W |16'hO0 | “1” both edges trigger an interrupt, 
“0” interrupt generation event is controlled by 
EIC SYNC INTMODE 


5.18.4.2.37 EIC. SYNC INTPOL 
Description: EIC. SYNC interrupt polarity register 


0x0018 (reset 0x0000 0000) EIC. SYNC INTPOL 


| Bi | 31 | 30 | 29 [26 | 27 | 26 | 25 за 23 | 22 | 21 | 20 | 19 | t8 | t7 | 16 | 


Reserved 


Reserved EIC SYNC INTPOL 


КОО ААА АМ 55 /|49— 


Ма Type | Reset | Description 
Value 


шш [во [то 
EIC_SYNC_INTPOL | [7:0] RW | 8’ho EIC_SYNC polarity register: 
“1”: high levels or pos-edge trigger interrupts, 
“0”: low levels or neg-edge trigger interrupts. 


5.18.4.2.38 ЕІС SYNC DATA 
Description: EIC SYNC bits data register, read only 
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0x001C (reset 0x0000_0000) EIC_SYNC_DATA 


ви [t | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 |204 19 | t8 | t7 | 16 | 


Reserved 


Type 


тү» — — | ||| РЕ 
Е ЕВЕ 


Reserved EIC_SYNC_DATA 


| Type | 


d-Na Type | Reset | Description 
Value 
[ fea [но [zm 
EIC SYNC DATA | [7:0] |ВО |вһо | ЕС SYNC bits data input 


5.18.5 Application notes 


5.18.5.1 Programming Model 


For EIC DBNC sub-module, software needs to adopt corresponding steps as follows: 


1) When system resets, EIC DBNC module is also under the reset status and 
cannot capture the EIC. DBNC input signals. At the process of system 
initialization, ARM needs to configure the EIC. DBNC input signal detecting 
conditions, such as 71770” detection, read INT status registers and write 
EIC. DBNC ІС to clear the EIC. DBNC INTs. Then, if necessary, ARM sends 
a trig start pulse to commence one EIC signal detection process. Before 
system enters deep-sleep mode or closes PCLK, it ought to assure that 
EIC DBNC INT has been enabled and cleared and system has sent out 
active trig. start pulse. 

2) After receiving the trig start pulse, EIC DBNC module starts the process of 
EIC DBNC signal detection. If EIC captures one stable input signal, it will 
send an INT to ARM, shut off the clock of debounce circuit automatically and 
wait for next trig start pulse. 

3) When ARM receives the EIC. DBNC INT again, it enters INT process flow. 
And if EIC input condition changes, ARM needs to configure those detecting 
condition registers again. Then, if necessary, ARM sends a trig start pulse 
again to commence а new EIC. DBNC signal detection process. 

4) Step 1 to step 3 cycles. 

5) For the debounce bypass mode, ARM can receive INT without the need of 
sending trig start pulse. 
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5.18.5.2 


5.19 


Programming 


Notes 
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2) The register, EIC ОВМС IEV, is used to set the input signal constraints for 
INT trigger. 
3) EIC DBNC INT comes from EIC DBNC MIS, which EIC DBNC MIS is 
equal to EIC DBNC IE а EIC. DBNC RIS. So, if it needs to get some 
EIC DBNC' INT, the EIC DBNC IE should be unmasked. And if ARM has 
received one EIC. DBNC INT, it maybe need to mask the corresponding bit of 
EIC. DBNC Е to avoid to received the same INT, and set corresponding bits 
1to of EIC DBNC ІС. 
4) To quit EIC. DBNC FSM correctly, it needs 2 or З additional milliseconds. So 


it needs consider the additional time for exact debounce period. 


ARM9/CM4/DSP share UART1 mechanism 


5.19.1 arch 


For cost down, ARM9/CM4/DSP share one log uart: uart1. The detail share mechanism is shown in 


next figure: 


Arm9 uart1 eb: 


: 0х8В0000А8 bit11 0 
Cm4 uart1_eb: 0x52700018 bit3 ja 


Arm9 APB; 0х8В0001С4 bit13 
dsp uart1 en 


Arm9 


PCLK arm9 g  —— — ——————1 


PCLK cm4 


Arm9 APB: 0x8B00004. 


CIk uart1 — 4 


uart1 eb: 0х8В0000А8 bit11 


1 


Ст4 uart1 eb: 0x52700018 bit3 


DSPCLK 


Arm9 АРВ: 0x8B0001C4 bit13 


== 


4 bit10 


UART1 


PAD OUT 


— 


dsp uart1 en 
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6 


6.1 


6.1.1 


6.1.2 


6.1.2.1 


Micro-Controller Unit Peripherals 


USB 


This section describes guidelines to interface the Universal Serial Bus (USB) 
controller of SC6531 to a USB client cable connector for attachment to a USB 
network. Included in this section is a description of how to configure SC6531 USB 
controller registers for connection to external USB host. 


Overview 


5С6531 includes a Universal Serial Bus (USB) device controller that complies with 
the Universal Serial Bus Specification Rev 1.1. The USB device controller is designed 
to provide a high performance of full speed (12 Mbps) function with DMA interface. 
The USB device controller allows bulk transfer with DMA, interrupt transfer and 
control transfer. Refer to the Universal Serial Bus Specification Rev 1.1 for a full 
description of the USB protocol and its operations. 


The USB device controller includes 5 endpoints, one is control endpoint, and the 
others are data endpoints. 


ө Endpoint0 is the control endpoint. This endpoint will be done by hardware 
and the main function of this endpoint is for the host to configure the device. 

€ Endpoint1 is a configurable IN endpoint. It can be configured into bulk or 
interrupt IN endpoint. 

€ Endpoint2 is a configurable OUT endpoint. It can be configured into bulk or 
interrupt OUT endpoint. 

ө Endpoint3 is a configurable IN endpoint. It can be configured into bulk or 
interrupt IN endpoint. 

ө Endpoint4 is a configurable OUT endpoint. It can be configured into bulk or 
interrupt OUT endpoint. 


Features 


Five Endpoints with FIFO and DMA Interface 


6.1.2.1.1 Endpoint0, a Control Endpoint 


The configuration of USB device controller is done by this endpoint. The configuration 
includes: get. status, clear feature, set feature, set address, get descriptor, 

set descriptor, get configuration, set configuration, get interface, set interface and 
synch. frame. And in these request the request set descriptor can be enabled by 
ARM AHB and its default state is enable. 


In these configurations we will get the data such as endpoint number current used, 
device address, endpoint type, endpoint2 type, endpoint3 type, endpoint4 type, max 
size of one packet, max size of one transfer and so on. 

® This endpoint does not support bulk transfer. 

® This endpoint does not support interrupt transfer. 

® This endpoint does not support isochronous transfer. 

€ This endpoint provides an interrupt signal to USB controller. 

ө This endpoint provides some interrupts for debug or control. 
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® This endpoint features a 128-byte FIFO for IN channel, a128-byte FIFO for 
OUT channel. 

• This endpoint features two dedicate DMA channels, one is used by IN 
channel, and the other is used by OUT channel. 


6.1.2.1.2 Endpoint1, a Configurable IN Endpoint 


This endpoint can be configured into bulk or interrupt endpoint. 


€ As a bulk endpoint, it will receive data coming from host and then send the 
data to memory by the DMA channel. 

® As ап interrupt endpoint, it will receive data from host and then send the data 
to memory by the DMA channel. 

® This endpoint does not support control transfer. 

® This endpoint does not support isochronous transfer. 

€ This endpoint provides an interrupt signal to USB controller. 

Ф This endpoint provides some interrupt sources for debug or control. 

e This endpoint features а 64-byte FIFO. 

e This endpoint features a dedicate DMA channel. 


6.1.2.1.3 Endpoint2, a Configurable OUT Endpoint 


This endpoint can be configured into bulk or interrupt endpoint. 


€ As a bulk endpoint, it will transfer data coming from memory by DMA channel 
to host. 

® As an interrupt endpoint, it will transfer data coming from memory by ОМА 
channel to host. 

@ This endpoint does not support isochronous transfer. 

® This endpoint provides an interrupt signal to USB controller. 

Ф This endpoint provides some interrupt sources for debug or control. 

e This endpoint features а 64-byte FIFO. 

• This endpoint features a dedicate DMA channel. 


6.1.2.1.4 Endpoint3, a Configurable IN Endpoint 


This endpoint can be configured into bulk or interrupt endpoint. 


€ As a bulk endpoint, it will receive data coming from host and then send the 
data to memory by the DMA channel. 

ө As an interrupt endpoint, it will receive data from host and then send the data 
to memory by the DMA channel. 

€ This endpoint does not support control transfer. 

€ This endpoint does not support isochronous transfer. 

Ф This endpoint provides a interrupt signal to USB controller. 

Ф This endpoint provides some interrupt sources for debug or control. 

e This endpoint features а 64-byte FIFO. 

e This endpoint features a dedicate DMA channel. 


6.1.2.1.5 Endpoint4, a Configurable OUT Endpoint 


This endpoint can be configured into bulk or interrupt endpoint. 


€ As a bulk endpoint, it will transfer data coming from memory by DMA channel 
to host. 

® As ап interrupt endpoint, it will transfer data coming from memory by ОМА 
channel to host. 

€ This endpoint does not support isochronous transfer. 

• This endpoint provides a interrupt signal to USB controller. 

Ф This endpoint provides some interrupt sources for debug or control. 

e This endpoint features а 64-byte FIFO. 

• This endpoint features a dedicate DMA channel. 
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6.1.2.2 Support Suspending and Resuming 


The USB controller can check whether to get suspending and resuming signals and 
can check the use of suspending and resuming signal in the state machine. 


6.1.2.3 Support Reset Signal Coming from Host 


The reset signal coming from host is judged by SIE module and it will reset all sub 
modules except the registers on the ARM AHB bus. When device receives this reset 
signal the whole module will enter the default main state. 


6.1.2.4 Support 6 DMA Channels 


There are six DMA channels in the USB controller module. They are endpointO IN, 
endpointO OUT, endpoint1, endpoint2, endpoint3, and endpoint4 channel. 


6.1.2.5 Support Interrupt Enable and State 


Every endpoint provides a dedicate interrupt source to the USB controller, and the 
USB device controller provides a dedicate interrupt source to MCU Interrupt 
Controller. Please refer to 3.10. 


Every endpoint provides many interrupt reasons for debugging or that can be used for 
flow control. 


6.1.2.6 Read and Write of Memories 
Every endpoint has a dedicate block of dual port RAM as FIFO. 
Notes: These FIFOs only support 32-bit write and read. 


6.1.2.7 Support Remote Wakeup 


The USB controller supports remote wakeup from suspend state. The remote wakeup 
signal comes from device when the host is in suspend state. 


6.1.2.8 Integrate USB Transceiver 
5С6531 has integrated USB transceiver inside. 


6.1.3 Signal description 
5С6531 сап be easily connected to the USB port of an external host Бу а USB cable. 


5С6531 supports USB charge by USB cable. 
5С6531 controls USB connection by enabling inside USB_LDO. 
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Figure 6-1 USB application diagram 


6.1.4 Control registers 


6.1.4.1 Memory map 


Table 6-1 USB Contol Register Address Map 


[ wwe | . аана — | 


Гәшсове| E 


0x0048 SEND SIZE ENDPO 


Interrupt masked status of device 
Interrupt clear of device 
Interrupt raw status of device 


Frame number 


Reserved. 
Transfer size for endpoint 0 IN 


Transfer size for endpoint 0 OUT 


Send transfer data size for endpoint 
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0x004C ROV SIZE ENDPO Receive transfer data size for 
endpoint 0 


a НИ 
ооо вше ОИ 
ЕІСІТІ: | eea ОИ 
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6.1.4.2 Register description 

6.1.4.2.1 DEV_CTRL 

Description: This register is used to enable or disable the USB module 
0x0000 USB control 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | — 1 1 1 0 Reseed 77!) 
| Reset | 


Reserved 


Femme Тыю mw [зт Е 
| Неземеа (ia | | | 
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0: not self-powered device. Software should 
write 1 to this bit since our USB device is 
always self-powered. 

1: this USB device is self-powered, no need 

for external power from bus 


USB_EN RW тро Device enable: 
1: enable the device 
0: disable the device 


6.1.4.2.2 USB_STS 
Description: This register is used to get current state of USB module 
0x0004 USB device status 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 


. o) 
SSS РО | 


ЕЕ. СИНЕ СЕК га а ЗЕ 


pace | _ADDRESS Device address coming from host by 
set_address request 


= CURRENT i 7] Current state of device: 
0: Default 
1: Address 
2: Configured 
3: Suspend from Default 
4: Suspend from Address 
5: Suspend from Configured 
6: reserved 
LANE reserved 


E res se рж 
a он [18:15] Таки Endpoint number what is using 


REMOTE_WAKEUP_EN [19] 150 Current state of device Remote wakeup 
(feature set by HOST): 
0:Disable 
1:Enable 


| | Bre |RO 1 [юм 


6.1.4.2.3 ENDP RST 
Description: This register is used to enable or disable the USB module 
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0x000C Endpoint reset 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name | o Od O 


Reserved 


FIF 
TOG | TOG | TOG | TOG TOG 
FIF | FIF | FF | OR 
а= ale PLE SLE а Bd аваа О 
574 | 573 | 572 | 571 | | 
| 


Го | Еа ee ва e wo | мо | 
E10 м [o | о | о | о 


|________|вма [Ro аъ 
TOGGLE_RST4 [11] Data toggle reset for endpoint 4 


тоос еті [or [мо [тю [Daa оочень — | 
оаа ята [wo [reo | Daatoggieessiorencponts — | 
[jm m me [ewe o 
тобаг Asta 7 [ы [мо reo [Data oglvessiorandpont — | 
козюм о fwo [ree [Еюшш | 


6.1.4.2.4 SIE_CTRL 
Description: This register is used to configure SIE interface. 
0x0010 SIE control 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | Reserved 


n————————— ————————— o ( 
Rest | o |o ЕСЕН ОЕ ШЕСІ ЕС ЕСЕН ЕСЕН ОЗ ЕСЕН ЕСЕН ЕСЕН ЕСІН ШЕСІ ЕКСЕ 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9/8) 7) 6 | 5 |4 | 3 | 2 |1 | 0 


E 


DE 
-ee 4 пао |W 
| Reset | © | [| ОЗ О Е eps e eo о | о | 


СТИ ТИСТИН 
[emi [ао [ww [Remws — 
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SIE RX EOP TIMEOUT ' 0: Disable 


1: Enable SIE Rx EOP signal 
timeout 


SIE RX SYNC DETECT MODE ' SIE Rx detect sync mode 
0: detect sync by 8 bits 
1: detect sync by 5 bits 


6.1.4.2.5 INT_CTRL 
Description: This register is used to enable interrupt sources of the USB device 
0x0014 Interrupt control 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved 


гезе — [5 [mw [perun ое о | 
рат јео (89 вна | 
[STATECHANGE — [E faw _| то [Siate or aevo crags | 
mee o ^ je [mr [ne (тегтер 000 
RESUME 2] 1’b0 Detected a J to K state change when the 

Se 
эз [ML [RW [To _[Devcoinosuspendsate — 
sorer — m [mr rs [этиштин | 


6.1.4.2.6 INT STS 


Description: This register is used to get interrupt status of the USB module, which could be 
masked by register int. ctrl 
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0x0018 Interrupt status 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Мате | есет сат ВЕН ВБ В тыс т сет аа O 
| Type Еее т ттар аттты 

|Нееі| о [о [о [о [о [оо оо о оке [о [о [о о | 
вив иво ию з ее заара 


RST 
PID_ ee _FR RES SEL 

Reserved pus OM. 
s Р нов ММЕ ске 


-pee - а 
ыл 7ҘдЛҘӚЕШЕЛЕЛЕЛЕЛЕЕ 


Т но (89 [мее — 7 


Lor . CHANGE 1’b0 0: No interrupt request 
1: State of device changed interrupt is 
pending. 


PID_ERROR [5] 0: No interrupt request 

1: PID error interrupt is pending. 
UNSUP_PID [4] 1’b0 0: No interrupt request 

1: Unsupported PID interrupt is pending. 
RST_FROM_HOST [3] тро 0: No interrupt request 

1: Reset interrupt from host is pending. 


RESUME [2] 1’b0 0: No interrupt request 
1: AJ to K state change interrupt when the 
device is in the ‘suspend’ state is 
pending. 
SUSPEND [1] 1’b0 0: No interrupt request 
1: Into suspend state interrupt is pending 
SOF_PACKET 1’b0 0: No interrupt request 
1: SOF packet interrupt is pending. 


6.1.4.2.7 INT_CLR 

Description: This register is used to clear the interrupt status of USB module, both masked status 
and raw status 

0x001C Interrupt clear 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


аги 
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go CHANGE WO 160 0: No effect. 

1: Clear state of device changed interrupt 
PID_ERROR [5] 0: No effect. 

1: Clear PID error interrupt 
UNSUP_PID [4] wo тро 0: Мо effect. 

1: Clear unsupported PID interrupt 


RST_FROM_HOST [3] wo 1’b0 0: No effect. 

1: Clear reset signal interrupt 
RESUME [2] wo 1'50 0: No effect. 

1: Clear a J to К state change interrupt 
SUSPEND [1] МО тро 0: No effect.. 

1: Clear suspend state interrupt 
SOF_PACKET WO 1’b0 0: No effect. 

1: Clear SOF packet interrupt 


6.1.4.2.8 INT RAW 5Т5 
Description: This register is used to get the interrupt raw status of USB module 
0x0020 Raw interrupt status 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате м 


Reserved 
| Туре юм 
ај 
оаа ез ааа о 


RST 

PID_ UE _FR RES a 

Reserved OUR в OM. UME ске 
NGE PD E a 


-pee E So eer 
к RRRBKEKERERRE 


mee E, m een nee — — —— 
[NUI [no во [наема 


E С CHANGE 1’b0 0: No interrupt request 

1: State of device changed interrupt is 

pending. 

PID_ERROR [5] 0: No interrupt request 

1: PID error interrupt is pending. 
UNSUP_PID [4] 1’b0 0: No interrupt request 

1: Unsupported PID interrupt is pending. 
RST FROM. HOST [3] 1’b0 0: No interrupt request 

1: Reset interrupt from host is pending. 


RESUME [2] 1’b0 0: No interrupt request 
1: AJ to K state change interrupt when the 
device is in the ‘suspend’ state is 
pending. 
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SUSPEND [1] 1’b0 0: No interrupt request 
1: Into suspend state interrupt is pending 


SOF_PACKET 1’b0 0: No interrupt request 
1: SOF packet interrupt is pending. 


6.1.4.2.9 FRM_NUM 
Description: This register is used to get the number of frame received. 
0x0024 Frame number 


Reserved 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| Туре ПИ ^. o 1X  . 
“кезе” В О | І 1@NNtfJf_ 


Field Name ви [RW _ | Default | Description 
ее. 


к | NUMBER [10:0] Fes [re тя 1190 | Frame number as received from SOF 
packet 


6.1.4.2.10 TIMEOUT LMT 


Description: This register is used to set the time out limited of inter packet.,The unit of time is 
12MHz cycles 
0x0028 Timeout limit for inter packet 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Мате — нм 4 | 
| Type Se еттен тес ты eee 
| Reset | o |o | еше | П сей По 2275 [9 [9 бел серен | еге ERREUR 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 6 | 5 | 4 | 3 | 2 jJ 1 |0 | 


Reserved TIMEOUT LIMIT 
Type 


END "v UV V. LL Be 
ЕЯ о | о | о | о Pap oP of о | 


кете Jon [AW Грав оны — | 


| Ми || :8] [RO 1024 |2480 | | Reserved 00000 


a s. HN LIMIT Ful [7:0] w h8 Time out limited of inter penet сс Actual 
used value is 8’hb+Tmout_Imt 


6.1.4.2.11 TR SIZE IN ENDPO 


Description: This register is used to set total size in endpointO next IN transfer.The unit of transfer 
size is byte. 
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0x0040 Transfer size for endpoint 0 IN 


жа---------------------------а 


Reserved 


ие у рх 
кш | | і | | ]| | T1 у т ү шш 
| Bit | 15 |14 | 18 |42 | | 140] 9 | 8 |-7 | e | 4 ЈУ4 | 3127] 1 € 
| Name | TRANSF. SIZE ІМ ENDPO 


неве [| 9 [т 19 T9 T9 T9 T5 T9 L9 TELE T T 1 T ОС 


ЕЛІ ЕЕЕ ІСТЕН ЕЛГЕН ЕЗ [pes — | 


КШ 1 ПАО | 15 [1550 | | Reserved | 


n—— SIZE IN ЕМОРО | [16: БШ E ИН Total size CO number) іп endpointO 
next IN transfer. 


6.1.4.2.12 ТВ SIZE OUT ENDPO 


Description: This register is used to set total size in endpointO of the next OUT transfer.The unit of 
transfer size is byte. 
0x0044 Transfer size for endpoint 0 OUT 


Reserved 


pitt ne eee Вини 


TRANSF. SIZE OUT ENDPO 


R/W 
ЖНЖ o | o | o | o [ee | owe | o |» | o |о j o jo jo 


б s [Bf | 17] тт 80—180 — |18090 | 50 | Reserved | | 


РАВ ЗЕ SUT EO SIZE_OUT_ENDPO | [16:0] RW 17'h04000 | Total size (byte number) in 
endpointO next OUT transfer. 


6.1.4.2.13 SEND SIZE ENDPO 


Description: This register is used to get the number of transfer data has been sent from the 
endpointO.The unit of transfer data is byte. 
0x0048 Sent transfer data size for endpoint 0 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 

Reserved | TR | 
[туре | — A T . . B М 
EXE 1171 l1 ши 
| Bit | 15 | 14 0713 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 |1 | 0 | 


SENT TRANSDATAO 


чате | 
[Reset | о ] 9 | 9 ] 9 [9 Се [9 Се Бе ЕСІН ЕСІН ЕСІН ЕСЕСІН ЕСЕСІН 


кеге [к |ам [Delaut [Desorption — — | 
eer | ог [meme — — — — — 
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SENT TRANSDATAO | [16:0] 1710 | Sent the transfer data byte number of 
endpointO 


6.1.4.2.14 RCV SIZE ENDPO 


Description: This register is used to get the number of transfer data has been received from the 
endpointO.The unit of transfer data is byte. 
0x004C Receive transfer data size for endpoint 0 


RCV TRANSDATAO 


Резе | о Го [о оо [ооо ЕСІН ЕСІН ЕСІН ЕСІН ЕСЕСІН оро 


| (в 17] этно [i590 - |1590 | | Reseed sd 


Ee TRANSDATAO [16:0] 17'h0 С SS the transfer data byte number of 
endpointO 


6.1.4.2.15 RMT SEND 


Description: This register is used to send remote wakeup signal to HOST. 
0x0050 Remote send 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


| Name | Reserved 

| Туре [ecce ОЕ ЕС ee ee РЕ ЕГЕС 
ШЕШ рер се ер Ен ле ЕСТЕ та он ом eros om от ои eror 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | > 6 5 а |3 "2 1 | 0 | 


АМТ 
Reserved _SN 
ED 


| туре в М 
[Reset | о | o ЕСІН ЕСЕ ЕСІН [| o ЖАУ ЛЕС | o | о ЕСЕ ЕСЕ | о | о ЕСІН ШЕСІ 


me OR TE ИГ 1 — — —— 


RMT SNED WO BENE wakeup sending action: 
0: No effect. 
1: Send remote wakeup signal to host 


6.1.4.2.16 CFG VALUE 


Description: This register is used to get configuration value coming from HOST. 
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0x0054 Configuration value 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name | В ЕВА O 


Reserved 


туре ою ____| 


я | 
CFG_VALUE [7:0] RO [80 | Configuration value coming from host 


6.1.4.2.17 IF ALT 


Description: This register is used to get interface number coming from host by SETUP transaction. 
0x0058 Interface alternate 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | нше 


Reserved 
м. —— |) — ] 
ЕШТІҢ © | eq qwe Jede qe 
| Bit | 15 | 14( 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | 4 [3 2 | 1 jJ 0 | 
| Name | Reserved INTERFACE NUMBER 
N йв” сү ғ | 
| Reset DANN «о ^^ | o | » | o J| o | o | o | 


ІІ Та NLIS]. ______ 
|B*8 |RO 12450 | Resevea | 


ALTERNATE ИИИНИН [7:4] RW 480 Alternate interface setting from host ог SW; 
(wValue) 

INTERFACE NUMBER | [3:0] Interface number coming from host by 
SETUP transaction. (wIndex) 


6.1.4.2.18 REQ_SETUP_LOW 


Description: This register is used to get request setup low word data. 
0x005C Request setup low word 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате |  “МЛМ40Е ләә: 


ММАЦЈЕ 


BREQUEST BMREQUESTTYPT 


|FieldName _____| Мате | Default |Description | 


ТОНИ [31 EM mm hO Word-sized field that varies according to 
request 
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SREQUEST TSB [ro [#0 [юш | 


BMREQUESTTYPT Characteristics of request: 
D7: Data transfer direction 
0 = Host-to-device 
1 = Device-to-host 
...5: Type 
0 = Standard 
1 = Class 
2 = Vendor 
3 = Reserved 
D4...0: Recipient 
0 = Device 
1 = Interface 
2 = Endpoint 
3 = Other 
4...31 = Reserved 


6.1.4.2.19 REQ_SETUP_HIGH 


Description: This register is used to get request setup high word data. 
0x0060 Request setup high word 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате м 


WLENGTH 


WINDEX 


| FieldName | Мате | Default | Description | 


WLENGTH aN 16] ог. ho Number of bytes to transfer if there is a 
Data stage 

WINDEX [15:0] 1610 Word-sized field that varies according to 
request; typically used to pass an index or 
offset 


6.1.4.2.20 ENDPO CTRL 


Description: This register is used to get the status of EndpointO. 
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E Endpoint 0 control 


| 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


ER DAT 
Reserved ЭТА Reserved MAX_PL_SZ 
LL EAD EAD === 


Type о асаа ва 
Гео ото ео ео [ооо ПС рага 
БЕІН ЕЕ Е ЕЕ ЕТ ЕЕ ШЕШ ЕЕ ЕНШ ЕЛИ 


- MAX PL SZ PACKET NUMBER 


Te | ви 0 
[Reset | о | o | o j o Jj o j| o | o mo оо јо [о [о | o [wp | o | 


EA EAE NS 
СЕ И ЕЕ Ог -- 


-бФ ^ 1760 0: Stop sending STALL to host 
1: USB device controller sends STALL 
handshake to host at DATA or STATUS 
stage 
Note: endpoint will sending STALL to 
host either SW set register or HOST set 
feature 
BUFF_READY [28] 0: Invalid; 
Se 1: Buffer ready of endpointO, MCU ог 
DMA can send data to FIFO when 
this bit has been set. 


ЫА, 1: Data ready of endpointO,MCU or 
DMA sends data to FIFO then sets 
this bit to 1, 
USB device controller will send data 
from FIFO to host after this bit has 
been set to 1, then clear it after send 
action end. 


| o МА | 23] |69 | 4 La Reserved 


MAX PL sesto [22: ША NEM 140 | Maximum payload size(maxpacketsize) 
in byte 


ie edi INT INTERVENE | [11] 0: only enable setup transaction 
interrupt when request should be 
intervened by ARM. 
1: every setup transaction interrupt 
enable 
PACKET NUMBER [10:0] |Ronly |1780 | Show the bytes number in current data 
packet received from host 


6.1.4.2.21 INT CTRL ENDPO 
Description: This register is used to get the status of EndpointO. 
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0x0068 Interrupt control for endpoint 0 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name | i Od O 


Reserved 


СТЭНА ССНИ СТИГНЕ 


[31:14] | ВО |1800 Reserved 


DATA_NOT_READY [13] RW 760 0: Disable this interrupt; 
1: Enable endpointO not be ready to send 

data to host interrupt. 

BUF NOT READY [12] RW 1'bO 0: Disable this interrupt; 
1: Enable endpointO buffer not be ready to 

receive data interrupt. 


DMAOUT TMOUT [11] 0: Disable this interrupt; 
1: EndpointO OUT май ОМА ACK time out 
interrupt. 


DMAIN TMOUT 0: Disable this interrupt; 

1: Enable endpointO IN wait ОМА ACK time 
out interrupt. 

TRANSFER END 0: Disable this interrupt; 


1: Enable transfer end interrupt of control 
endpointO. 


When USB controller receives the token 
of status stage, this interrupt will be 
provided. 


USB controller will wait MCU to clear this 
interrupt for sending zero data to host. 


SETUP TRANS END RW тро 0: Disable this interrupt; 
1: Enable setup transaction end interrupt. 
BUF_FULL 1'bO0 0: Disable this interrupt; 


1: Enable buffer full interrupt. 


When received data from host and all 
data has been send to MCU, this 
interrupt will be provided . 


BUF EMPTY 0: Disable this interrupt; 


1: Enable buffer empty interrupt, When 
received data from MCU and all data has 
been send to host, this interrupt will be 
provided . 


CRC16 ERROR [5] RW 1'bO 0: Disable this interrupt; 
1: Enable CRC16 error interrupt 
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SETUP_TIMEOUT 


0: Disable this interrupt; 


1: Enable SETUP wait data packet timeout 
interrupt 


[3] RW 0: Disable this interrupt; 
1: Enable OUT wait data packet timeout 
interrupt 
КАД 


ІМ ТІМЕООТ RW 1'bO 0: Disable this interrupt; 
1: Enable IN wait ack packet timeout 
DATA TOGGLE к= RW 1'р0 0: Disable this interrupt; 
1: Enable data toggle error interrupt 
TRANSACTION_END RW 1790 0: Disable this interrupt; 
1: Enable transaction end interrupt; 


6.1.4.2.22 INT STS ENDPO 


Description: This register is used to get the status of EndpointO interrupt, which could by masked 
by register int. ctrl. 


0x006C Interrupt status for endpoint 0 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved 
Е 
Reserved ІС 


тие [е |н e] 


Field Name ви | RW | 
тыны NSA [31:14] MTS 180 


РАТА_МОТ_КЕАРУ [13] 1760 : No interrupt request 
: EndpointO not be ready to send data to 
host interrupt is pending. 
BUF NOT READY [12] : No interrupt request 
: Enable endpointO buffer not be ready to 
receive data interrupt is pending. 
DMAOUT TMOUT [11] : No interrupt request 
: EndpointO OUT май ОМА АСК time out 
interrupt is pending. 
DMAIN TMOUT [10] : No interrupt request 
: EndpointO IN wait ОМА АСК time out 
interrupt is pending 
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: No interrupt request 

: Transfer end interrupt of control 
endpointO is pending. 

When USB controller receives the token 
of status stage, this interrupt will be 
provided. 


USB controller will wait MCU to clear this 
interrupt for sending zero data to host. 


— 
о 
о 


: No interrupt request 

: Setup transaction end interrupt is 
pending. 

: No interrupt request 

: Buffer full interrupt is pending. 
When received data from host and all 
data has been send to MCU, 

: No interrupt request 

: Buffer empty interrupt is pending, When 
received data from MCU and all data has 
been send to host 

: No interrupt request 

: CRC16 error interrupt is pending 


: No interrupt request 
: SETUP wait data packet timeout 
interrupt is pending 
OUT_TIMEOUT : No interrupt request 


: OUT wait data packet timeout interrupt is 
pending. 


IN_TIMEOUT “Мо interrupt request 


: IN wait ack packet timeout interrupt is 
pending; 


DATA TOGGLE : No interrupt request 

: Data toggle error interrupt is pending 
TRANSACTION END : No interrupt request; 

: Transaction end interrupt is pending; 


6.1.4.2.23 INT CLR ENDPO 


Description: This register is used to clear the status of EndpointO interrupt, both masked status 
and raw status. 
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0x0070 Interrupt clear for endpoint 0 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name ЕЕЕ” ЕЕЕ 


Reserved 
ra 


ee | КЕНЕ ЕККЕН E 
2 [ | о | о |о оо || о | о | о | о | о о | о 


кете [on [AW [perun ІСТІ: — — — | 


Г 81:14] | ВО _ |1880 | Reserved 


DATA_NOT_READY WO 1'50 0: No effect: 
: Clear endpointO not be ready to send 
data to host interrupt 


: No effect; 

: Clear endpointO buffer not be ready to 
receive data interrupt 

: No effect; 


: Clear EndpointO OUT май ОМА ACK 
time out interrupt 


BUF_NOT_READY 
DMAOUT_TMOUT 


DMAIN_TMOUT 


TRANSFER_END 


SETUP_TIMEOUT 


: No effect; 

: Clear EndpointO IN wait DMA ACK time 
out interrupt 

: No effect; 


: Clear transfer end interrupt of control 
endpointO. 


MCU must clear this interrupt for sending 
zero data to host. 


0: No effect; 

1: Clear setup transaction end interrupt 
0: No effect; 

1: Clear buffer full interrupt, 

0: No effect; 

1: Clear buffer empty interrupt 

0: No effect; 

1: Clear CRC16 error interrupt 


0: No effect; 


1: Clear SETUP wait data packet timeout 
interrupt 


OUT TIMEOUT 0: No effect; 


1: Clear OUT wait data packet timeout 
interrupt. 
IN TIMEOUT 0: No effect; 


1: Clear IN wait ack packet timeout 
interrupt 


Spreadtrum Communications, Inc., Confidential and Proprietary 444 of 989 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[ГЄЗ$РВЕАВТВИМ | SC6531E апа SC6531M Device Specification 


DATA_TOGGLE [1] WO 1р0 0: No effect; 
1: Clear data toggle error interrupt 


TRANSACTION_END WO тро 0: No effect: 
1: Clear transaction end interrupt; 


6.1.4.2.24 ІМТ RAW. 575 ENDPO 


Description: This register is used to get the raw status of EndpointO interrupt. 
0x0074 Interrupt raw status for endpoint 0 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
О ОМА 
IN T 
Reserved MO 
UT 


meom Dep 
2 о | о | о | о | о ee [xo «eo | o | o | о | 


Гейне fon mw [oorau ОО 


Г 8114] | ВО |180 | Reserved 


РАТА_МОТ_ВЕАРУ : No interrupt request 
: EndpointO not be ready to send data to 
host interrupt is pending. 
BUF NOT READY : No interrupt request 
: Enable endpointO buffer not be ready to 
receive data interrupt is pending. 
DMAOUT TMOUT : No interrupt request 
: EndpointO OUT wait DMA ACK time out 
interrupt is pending. 
DMAIN TMOUT : No interrupt request 
: EndpointO IN wait DMA ACK time out 
interrupt is pending 
TRANSFER. END : No interrupt request 
: Transfer end interrupt of control 
endpointO is pending. 
When USB controller receives the token 


of status stage, this interrupt will be 
provided. 


USB controller will wait MCU to clear this 
interrupt for sending zero data to host. 


SETUP TRANS END : No interrupt request 


: Setup transaction end interrupt is 
pending. 
BUF FULL : No interrupt request 
: Buffer full interrupt is pending. 


When received data from host and all 
data has been send to MCU, 
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BUF ЕМРТҮ 0: No interrupt request 
1: Buffer empty interrupt is pending, When 
received data from MCU and all data has 
been send to host 


pu ERROR 0: No interrupt request 
1: CRC16 error interrupt is pending 


Е 0: No interrupt request 


1: SETUP wait data packet timeout 
interrupt is pending 


OUT_TIMEOUT 0: No interrupt request 


1: OUT wait data packet timeout interrupt is 
pending. 
IN_TIMEOUT 0: No interrupt request 


1: IN wait ack packet timeout interrupt is 
pending; 


DATA_TOGGLE [1] 1’b0 0: No interrupt request 

1: Data toggle error interrupt is pending 
TRANSACTION_END [0] 1’b0 0: No interrupt request; 

1: Transaction end interrupt is pending; 


6.1.4.2.25 DMA_WAIT_IN_ENDPO 


Description: This register is used to set the timeout limit of EndpointO IN DMA waiting dma_ack 
The unit of time is 12MHz clock cycle 


0x0078 DMA endpoint 0 IN wait time 


DMAOIN- WAITTIME 


"езі | 9 T о [оре [9 T9 L5 T7 L9 T T T5 T 1 T ОС 


ee o ooo Name [RW | Default |Description | Description 


ІІ баз CP |[31:16| CEA 1610 


DMAOIN_WAITTIME [15:0] 16710100 | Endpoint ІМ DMA wait dma_ack timeout 
limit 


6.1.4.2.26 DMA_WAIT_OUT_ENDPO 


Description: This register is used to set the timeout limit of Endpoint0 OUT DMA waiting dma_ack. 
The unit of time is 12MHz clock cycle 
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0x007C DMA endpoint 0 OUT wait time 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved 


шш — ен кезі сен жел се ре кат ее үг үү т | 
иси c ЕНИ Бен | ен ре Бен сеннен у т се теі 
| Bit 15 [14 | 13 | 12 | 1! | 10 | 9 | 8 | 7 | 6 | 5 | 4 | 3 2 | 1 J| 0 | 
| Name | ОМАООЦТ WAITTIME 


FRset| 9 T о T9 T9 T T5 T L5 TELE T T 1 T ОСИ 


= Name |RW | Default. |Description = Description 


Б 16) ГИ 1680 


timeout limit 


6.1.4.2.27 ENDP1/3_CTRL 


Description: This register is used to control the action of endpoint1 (3) 
0х00С0 Endpoint 1 control 
0x0140 Endpoint 3 control 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


d 
STA EP. TRANSA TYP 
Reserved LL ERD EN МАХ PL SZ 


31:30 riso [ше — — — — 


те [29] TO 0: Stop sending STALL to host 
1: USB device controller sends STALL 
handshake to host at DATA or STATUS 
stage 
Note: endpoint will sending STALL to host 
either SW set register or HOST set 
feature 


| ШТ” ~ | [Ro (Т LAM | Reserved и | 


NE дыю READY с A LM 50 Data теле та” of endpoint_in 
Self-clear 


о’ | | но |" |100 | | Reserved = sd 


ШШЫР — ЕМ EM NNNM 00 a enable 
1: Enable corresponding endpoint 
0: Disable corresponding endpoint 
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TRANS_TYPE [24:23] | RW EP1: 00 | Endpoint transfer type: 
EPS: 01 | o0: Bulk 
01: interrupt 
10: reserved 
11: reserved 


MAX РЕ. Ч [22:12] 17Һ40 | Maximum payload size(maxpacketsize) іп 
byte 


mE [11] Endpoint INx halt enable signal coming 
from host. 


PACKET NUMBER [10:0] 11°hO Show the bytes number in current data 
packet received from host 


6.1.4.2.28 SND_DATA_ENDP1/3 


Description: This register is used to get the number of sent transfer data of endpoint’ (3). 
The unit of time is byte. 

0x00C4 Send transfer data for endpoint 1 

0x0144 Send transfer data for endpoint 3 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | — 1 10 — 1 a O O O 


Reserved 


SEND. TRANSDATA1/3 


= Name |RW | Default |Description — si Description 


E 17] | RO |1550 


патина . TRANSDATA1/8 | [16:0] 1700 Sent the 1. data byte number 
of endpoint1(3 


6.1.4.2.29 TRANS SIZE ENDP1/3 


Description: This register is used to set total size in endpoint in of one transfer 
The unit of time is byte. 

0х00С8 Transfer size for endpoint 1 

0x0148 Transfer size for endpoint 3 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Мате | 7 Reserved ___|_- 


Reserved 


| Мате | Е м —— | 
[Reset | о | : | o [| o [ o [ o | o |o jo | о | о [о [о [ооо 
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[31:17] | RO | 1570 ___| Reserved 


TRSNE SUE МӘРТЕ SIZE_ENDP1/3 На: 0 АМ/ 17104000 | Total size (byte number) м endpoint1 (3) 
of one transfer. 


6.1.4.2.30 INT CTRL ENDP1/3 


Description: This register is used to control the interrupt of endpoint1 (3). 
0x00CC Interrupt control for endpoint 1 
0x014C Interrupt control for endpoint 3 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | Reserved о»»ь»ьоо»о-оо 
| Type Ет тата тте аит сан А ттен 

| Reset ЕР БЕРЕТ еее г 7 т т т а т БЕЗІ БЕЗ 
| Bit 15 | 14 | 13 | 12 | 11 | 10 | 9 8) 7 6 5 | 4)|3З3)2 | 1 | о 


TIM Res 
Reserved 2 Reserved Reserved Reserved E Ше 


ЕГ ГЕ ШЕП те клас ИИА ШЕ: ЖЕГЕ еее КЕШЕ алде ли ГЕ 
нк жн ги нн ши 


[31:14] ІСІ Ги 1800 Reserved 


DATA_ БАТА ОТД АУ" READY [13] RW 150 0: Disable this interrupt 
1: Enable endpoint1 (3) not ready data to 
send to host interrupt. This interrupt will 
be active when host request data by 
sending IN token while data_ready not 
set 


Po 1102414 11] [RO |2 |250 | | Reserved 00000000) 


DMA_TMOUT [10] CN ЕСЕН 00 деле за O Disable this interrupt. 

1: Enable endpoint1 (3) wait DMA ACK 
time out interrupt. This interrupt will be 
active when USB controller doesn't 
receive a DMA ACK in specified time. 

TRANSFER END 0: Disable this interrupt. 

1: Enable transfer end interrupt of 
endpoint1 (3). This interrupt will be active 
when all transfer data have been sent to 
host. 


167 [б 200 [Rema  - - 


— 5% RW 1760 0: Disable this interrupt. 
1: Enable buffer empty interrupt. 
This interrupt will be active when 
receiving data from MCU and these data 
have been send to host. 


15:3] [АО |3b0_ [Reserved | | | ||| 


ИЕТ 2 RW тро 0: Disable this interrupt 
1: Enable inter_packet time out interrupt. 
This interrupt will be active when inter 
packet delay exceed 8’hb+Tmout_Imt 
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TRANSACTION END END 0: Disable this interrupt. 


1: Enable transaction end interrupt. This 
interrupt will-be active when a transaction 
is end. 


6.1.4.2.31 INT_STS_ENDP1/3 


Description: This register is used to get the status of corresponding interrupt of endpoint1 (3), 
which could be masked by register int с. 

0х0000 Interrupt status for endpoint 1 

0x0150 Interrupt status for endpoint 3 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | ввод 
| Type [ES Е б С0С0ана ЧН Е СЕРЕН ЕНЕНЕ ЧЕНЕ араан 

BS ee Eo 
| Bit | 15 | 14 | 13 | 12 | $1 | 10 | 9 | 8 | 7 | 6 54 EMA 


DAT 
AN DMA BUF TIM Res 
Reserved OT_ Reserved _ТМ ЕВ Reserved _EM Reserved E s 
REA OUT Bd PTY 
DY 


БА EAT IIR [RO | no | 
_ RB Б ш. ы БЕ кш 


[31:14] LL 18700 Reserved 


DATA | FERT RÓT НАУ" READY [13] тро 0: No interrupt request 
1: Enable endpoint1 (3) not ready data to 
send to host interrupt is pending. 
а вот 58 
ОМА_ кзг = Баз ОА БЕЛИ bO 0: No interrupt request. 
1: Endpoint1 (3) май DMA ACK time out 
interrupt is pending. 
TRANSFER_END ШЕ. No interrupt request. 
ШГ Transfer end interrupt is pending 
ad [B7] | 


psi |20 | | Reserved 00: | 


рее" A bO m oa No interrupt request. 
1: Buffer empty interrupt is pending 


[ET |ю ЕСЛИ ССИ 


mv DEM 5 тро 0: No interrupt request. 
1: Inter_packet time out interrupt is 
pending. 


Шо во |f |100 | | Reserved |00 | 


1: таана епа — is pending. 


6.1.4.2.32 INT CLR ENDP1/3 
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Description: This register is used to clear corresponding interrupt of endpoint! (3), both masked 
status and raw status. 

0x00D4 Interrupt clear for endpoint 1 

0x0154 Interrupt clear for endpoint 3 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Мате а 
| Туре НИН NENNT Za ЕН НЕ НЕ за ЕЕН 

| Reset сан сен Ен О ЕВ БАН. ЕСН Ee moie ОЗ ЕПИР ТОЖЕ 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 |4 | 312 | 1 | о 


ТІМ Res 
Reserved ЛЕ Reserved Reserved Reserved EON a 


а e p e [эи ш [жү при 
— HM — [99 нн ә әу м 


[31:14] a 18’b0 Reserved 


DATA | АТА МОТ RERDV ” READY [13] WO 1’b0 0: No effect 
1: Clear endpoint! not ready data to send 
to host | — 


DMA_TMOUT 10] WO TbO 0: No effect 

тист = Йи Йө | со = 

TRANSFER ЕМО WO 0: No effect 

КЕЧСИН 
LUN 


|во |2 |250 | | Reserved с 


1: Clear buffer empty interrupt 


[5: 53] | во _ |350 -| 50 Į Reserved с 


а —— RA Cadi I 50 o No effect 
1: Clear inter_packet timeout interrupt. 


| —-—(MM во Ы |100 | | Reserved с 


PN END pem ШІ 50 с __ № еНес! 
1: Clear transaction end interrupt. 


6.1.4.2.33 INT_RAW_STS_ENDP1/3 


Description: This register is used to get the raw status of endpoint1 (3) interrupts. 
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0x00D8 Interrupt raw status for endpoint 1 


0x0158 Interrupt raw status for endpoint 3 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате Po Reserved KM ______ 
| Type Eo Cc И Oi 

заш ee 
| Bit | 15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | 4 | 1 | о | 


DAT 
A_N DMA BUF TIM Res 
Reserved OT_ Reserved _ТМ ЕВ Reserved _ЕМ Reserved z m 
REA OUT id PTY 
DY 


БА EAT IIR | RO | no | 
Ед: ЕЕЕ ЕЕ БЕ м 


тенше | шн fw (деші. Reserved 
DATA_ АТА МОТ READY —] READY 7 тро 0: No interrupt request 
1: Enable endpoint1 (3) not ready data to 
send to host interrupt is pending. 
раг |26 
DMA_TMOUT 10] Тр0 0: No interrupt request. 
калыны: 1: Endpoint1 (3) май DMA ACK time out 
interrupt is pending. 
TRANSFER_END CN No interrupt Fe pet 
ыы 
[8: [B7] | - Ne | Reserved о 
ВОР_ЕМРТҮ T'bO 0: No interrupt request. 
me RT uum 
[S3 "mo 99 [Reeves | 


mies — —3À а тро 0: No interrupt request. 
1: Inter_packet time out interrupt is 
pending. 


| gl AY |во « [f [100 | | Reserved | 
1: КЕТЕ епа nieni is pending. 


6.1.4.2.34 DMA_WAIT_ENDP1/3 


Description: This register is used to set the timeout limit of endpoint1 (3) wait DMA_ACK 
The unit of time is 12MHz clock cycle 
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0x00DC DMA endpoint 1 wait time 


0x015C DMA endpoint 3 wait time 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | — нән —— QA _____ | 


Reserved 


DMA WAITTIME 


Type 
[Reset | о | o | o j o j| o j| o [о peg | o j| o j| o jo y ojo ИГЕ 


ВИТ C 16'h0 


DMA WAITTIME [15:0] | RW 1610100 | Engpoint1(3) channel wait ОМА АСК 
timeout m. 


6.1.4.2.35 ENDP2/4 CTRL 


Description: This register is used to control endpoint2 (4). 
0x0100 Endpoint 2 control 
m: Endpoint 4 control 


uU зэ з = з авио 


SEE 


PACKET NUMBER 
RW мых 
| о | о | о | Z2 ћо | o уо [о [о [о [о y ojo | о 


|FieldName ^ | Name в! | ВМ o | Default | Description 


ELE [31:30] ЕВ — — — — 


STALL [29] тро 0: Stop sending STALL to host 
1: USB device controller sends STALL 
handshake to host at DATA or STATUS 
stage 
Note: endpoint will sending STALL to 
host either SW set register or HOST 
set feature 


BUF_READY [28] А us Buffer ready of endpoint2(4 
e - 
clear 


[27: | [27:26] | по |2 |20 | Reserved | | 


Ж» ЕМ a КЕШЕ bO e E г enable 
1: Enable this endpoint 
0: Disable this endpoint 
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TRANS TYPE [24:23] | RW : Endpoint transfer type: 
' 00: Bulk 
01: interrupt 
10: reserved 
11: reserved 


MAX_PL_SZ [22:12] | RW 11710040 | Maximum payload size(maxpacketsize) i 
byte 

HALT_EN [11] Endpoint2 (4) halt enable signal coming 
from host. 

PACKET_NUMBER [10:0] 11750 Show the bytes number in current data 
packet received from host 


6.1.4.2.36 RCV_DATA_ENDP2/4 


Description: This register is used to get the number of received the transfer data of endpoint2 (4). 
The unit of time is byte. 

0x0104 Receive transfer data for endpoint 2 

0x0184 Receive transfer data for endpoint 4 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | ент 7 || 


Reserved 


RECEIVE_TRANSDATA2/4 


e | Name ЕГЕНК | Description = Description 


[31:17] пи КС 15710 


Received сла Transdata2(4) | [16:0] 1710 | Received D transfer data byte number of 
епарот2(4 


6.1.4.2.37 TRANS SIZE ENDP2/4 


Description: This register is used to set total size in endpoint2 (4) of one transfer 
The unit of time is byte. 

0x0108 Transfer size for endpoint 2 

0x0188 Transfer size for endpoint 4 


Reserved 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 16. 


кезе Jon [aw [ootan Грет 
| ATT | ВО |150  jReseved 2-2, 
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Transf_size_endp2(4) [16:0] | RW 17184000 | Total size (byte number) іп endpoint2 (4) 
OUT of one transfer. 


6.1.4.2.38 INT_CTRL_ENDP2/4 


Description: This register is used to control the interrupt of endpoint (4). 
0x010C Interrupt control for endpoint 2 
0x018C Interrupt control for endpoint 4 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


SEU F Res Res TIM Res A 
Reserved E _ ene 2-5 oe ^N “е 
OUT OR 


¥ 
ЕЕЕ a ЕЯ 
Preset оо оо [о ë иш иш кс вм ишин 


LI Name Bt [RW | | Default | Description 


[31:13] И 19’b0 Reserved 


BUF | -BUE NOT REAR READY [12] RW тро 0: Disable this interrupt 

1: Enable endpoint2 (4) buff not ready to 
receive data interrupt. 

This interrupt will be active when host 
sending data in OUT transaction while 
buffer ready not set 

DMA TMOUT [11] 0: Disable this interrupt. 

1: Enable endpoint2 (4) wait DMA ACK 
time out interrupt. This interrupt will be 
active when USB controller didn't receive 
a DMA ACK in specified time. 


[Hg но 160 [Rema — ] 


— 9 END RW 750 0: Disable this interrupt. 

1: Enable transfer end interrupt of 
endpoint2 (4). This interrupt will be active 
when all transfer data have been 
received from host. 


RO (Т 100 Reserved у | 


в. —| FULL ШШЕ 50 Ce M Disable this interrupt. 
1: Enable endpoint 2(4) buffer full interrupt. 
This interrupt will be active when 
endpoint2 buffer (FIFO) is full. 


"EM ЗИ ERROR == с 50 0: Disable this interrupt. 
1: Enable CRC16 error interrupt. 
This interrupt will be active when CRC16 
error happened in received data. 
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TIMEOUT 0: Disable this interrupt 
1: Enable inter_packet time out interrupt. 
This interrupt will be active when inter 
packet delay exceed 8’hb+Tmout_Imt 


[RO Jr IAM Reserved 


DATA — UNE ELE 60 0: Disable this interrupt. 
1: Enable data toggle error interrupt. 
This interrupt will be active when data 
toggle error happened in received data. 


TRANSACTION_END 0: Disable this interrupt. 


1: Enable transaction end interrupt. This 
interrupt will be active when a transaction 


6.1.4.2.39 INT_STS_ENDP2/4 


Description: This register is used to get the status of corresponding interrupt of endpoint2 (4) , 
which could by masked by register int_ctrl. 

0x0110 Interrupt status for endpoint 2 

0x0190 Interrupt status for endpoint 4 


Reserved 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


еше [on [mw nem Deer — | 


_ ^ ][8113|] | RO |1992 | Reserved 


BUF NOT READY [12] 1’b0 0: No interrupt request. 
1: Enable endpoint2 (4) buff not ready to 
receive data interrupt is pending. 


DMA_TMOUT [11] 1’b0 0: No interrupt request. 

1: Endpoint wait DMA ACK timeout 

interrupt is pending. 
И [ro [re jReevwed | 
TRANSFER END 1'bO 0: No interrupt request. 

1: Transfer end interrupt is pending 
Ro [me eserves 
BUF_FULL [7] 1’b0 0: No interrupt request. 

1: Buffer full interrupt is pending 
о [8 m [m |еемо | 


CRC16_ERROR [5] 1’b0 0: No interrupt request. 
1: CRC16 error interrupt is pending. 
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[4 [RO |79 |Ннене ||| 


ет o : 1’b0 0: No interrupt request. 
1: Inter_packet time out interrupt is 
pending. 


— |0 m o |ғ [mew o 


1: Data toggle error ӨЙҮ is pending. 
мен END 0: No interrupt request. 
1: Transaction end interrupt is pending. 


6.1.4.2.40 INT_CLR_ENDP2/4 


Description: This register is used to clear corresponding interrupt of endpoint2 (4) , both masked 
status and raw status. 

0x0114 Interrupt clear for endpoint 2 

0x0194 Interrupt clear for endpoint 4 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | — 1 1 Reserved о 
| Type |Б p NENNEN ee MEE 
Reset SE AP 3 атт кг т MM 
е а з ч" юз з аа ааа 


Res Res "ue F Res Res TIM Res 2 
Reserved erve s xn “уе = та 
а [а 
ЕП р OR re 


Ген | о | mw [mo-p mw mo-| ww но [нї | во ww [ww] 
Reset | EN ал нн а нн Шиш 


к у ы 


1900 Reserved 


1750 0: Мо effect 
1: Clear endpoint2 (4) buff not ready to 
receive data 4. 
0: Мо effect 
1: Clear ОМА ACK timeout interrupt. 


1’b0 0: No effect 
1: Clear transfer end interrupt 


1’b0 0: No effect 
1: Clear buffer full interrupt 


1’b0 0: No effect 
1: Clear CRC16 error interrupt. 


- 
од 
ax 
т 


BUF МОТ READY 


— 
С 


DMA_TMOUT 


oo 
-— 
E 

— 


zd = 
| © 


TRANSFER_END 


BUF_FULL 


CRC16 ERROR 


Ol 


= 
М/ 
f 
М/ 
m 
W 
m: 
W 
mR 


ES 
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TIMEOUT [3] 0: No effect 
1: Clear inter pes ие timeout interrupt. 


DATA_TOGGLE [1] 1’b0 0: No effect 
И И Е 
TRANSACTION_END үү 1'50 0: No effect 
| |" [eee a - 


6.1.4.2.41 INT_RAW_STS_ENDP2/4 


Description: This register is used to get the raw status of endpoint2 interrupts. 
0x0118 Interrupt raw status for endpoint 2 
0x0198 Interrupt raw status for endpoint 4 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Мате | — 1 1 1 1 Reswed р»юә»»о»оороиоо0 24 


Reserved 


Res TRA Res 7 Веѕ Веѕ ТІМ Веѕ ET 
TM erve NSF 2 e ps EN 16 
= d ER. ы 
ЕМО ОВ SE 


кезе Jen [mw [Deut оны | 


|____________87:13] | RO [1950 | Reserved 


BUF_NOT_READY [12] 150 0: No interrupt request. 
1: Enable endpoint2 (4) buff not ready to 
receive data interrupt is arousing. 
DMA_TMOUT [11] 1’b0 0: No interrupt request. 
1: Endpoint wait DMA ACK time out 
interrupt is arousing. 
ШО [ro [ro [Reseved — 0 | 
TRANSFER_END 1'bO 0: No interrupt request. 
1: Transfer end interrupt is arousing 
PR [m mo mew Ж“ 0 00 
BUF FULL [7] 1’b0 0: No interrupt request. 
1: Buffer full interrupt is arousing 
[B mo [me jRewd 7 


CRC16 ERROR [5] 1'bO 0: No interrupt request. 
ОШ СНС16 error МЕЗ is arousing. 


TIMEOUT [3] о pm ро LY No interrupt request. 
1: Inter. packet time out interrupt is 
arousing. 
PS jm [me воо 
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DATA_TOGGLE [1] 1’b0 0: No interrupt request. 
1: Data toggle error interrupt is arousing. 


TRANSACTION_END 1’b0 0: No interrupt request. 
1: Transaction end interrupt is arousing. 


6.1.4.2.42 DMA_WAIT_ENDP2/4 


Description: This register is used to set the timeout limit of endpoint2 (4) DMA wait DMA_ACK 
The unit of time is 12MHz clock cycle 
0x011C DMA endpoint 2 wait time 


0x019C DMA endpoint 4 wait time 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | 1 1 1 0 Reseved әҺ»»тг | 


Reserved 
| Type M d W  O  21b!hAh!L!. |. — 2 | 
| Reset | ғ | осраша | оға | О WES ШШЕ SO ШОШ ШОШ Sos SON ШЕШИНЕ ERU 
| Bit | 15 | 14 | 13 | 12 | њуло | 9 | в |7 | 65 |4 3 2 | 1 о 
| Мате | DMA_WAITTIME 


FReset | 9 T9 Jo T-9- [9 |o |o]: L9 T9 15-3 1-5 ро T9 T5 3 


[31:16] ГИ 16710 


ШИШЕ — WAITTIME [15:0] 1618100 Endpoint2(4) DMA wait dma_ack timeout 
limit 


6.1.4.2.43 FIFO_ENTRY_IN_ENDP0/1/3 


Description: This register is entry of endpoint FIFO. The depth of this FIFO is 128 bytes. When 
the FIFO is almost-empty (only have MaxPayloadSize/2 bytes) it will send DMA 
request to DMA module 


These FIFO only support 32 bits write and read 


0x80000 FIFO Entry in endpointO 
0x80004 FIFO Entry in endpoint1 
0x80008 FIFO Епігу іп endpoint3 


| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


FIFO ENTRY. IN 


FIFO ENTRY. IN 


FReset | 9 Го Го [о T9 [о [оо D 9 T9 [о T9 T5 1-5 T5 T5 | 


Fearan [Sk [Ww С ОО 


ҒІҒО ENTRY. IN [31:0] | RW  |32h0 | Entry of FIFO for endpoint IN 
(endp1,endp3 )written by AHB 


6.1.4.2.44 FIFO ENTRY OUT ENDPO0/2/4 
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Description: This register is entry of endpoint FIFO. The depth of this FIFO is 128 bytes. When 
the FIFO is almost-empty (only have MaxPayloadSize/2 bytes) it will send DMA 
request to DMA module 


These FIFO only support 32 bits write and read 


0x8000C FIFO Entry out endpointO 
0x80010 FIFO Entry out endpoint2 
0x80014 FIFO Entry out endpoint4 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


FIFO ENTRY OUT 


FIFO ENTRY. OUT 


"Резе | o ЕСІН [ 9 | $ ЕСІН БЕСІН ЕСЕСІН ЕСІН ЕСІН ЕСЕК [-9 ЕСІН БИЕСІН 


кезе ИИ ИТТЕ 


FIFO ENTRY OUT [31:0] | RW |32h0 | Entry of FIFO for endpoint IN 
(endp2,endp4 ) read by AHB 


6.1.5 Application notes 


€ When software wants to reset one endpoint, it should first write ЕР enable of 
the endpoint to 0 and then write 1 to this bit. 

ө After software write EP ENABLE to О, the endpoint will reset all its registers. 

€ Each time one Endpoint's data toggle reset to DATA 0, the software must 
write data toggle reset bit to 1 before set EP DREADY or EP BREADY to 1. 

@ Each time before enable an interrupt source, software must clear the interrupt. 

ө Under ОМА data transfer mode, each time before setting Data Ready or 
Buffer Ready, SW must reset the correspond endpoint's FIFO; in ARM data 
transfer mode, SW must reset the FIFO before writing data or setting buffer 
ready. 

€ DMA burst size should be set to MaxPayloadSize/2 in terms of word, i.e., 
MaxPayloadSize/8 or [MaxPayloadSize/8] +1 

ө |п DMA data transfer mode, SW should monitor DMA interrupt status to judge 
a transfer finished.or not and disable corresponding DMA channel if transfer 
ends; while in ARM data transfer mode SW should use USB interrupts. 

ө For an IN transfer, if inter_packet timed out, the current transaction will be 
sent again when the next IN token comes. For an OUT transfer, if CRC16 
error interrupt occurs, the current transaction should be received again. 

e Га data toggle error occurs without CRC16 error, which means the HOST 
did not receive ACK of device, just ignore the received data. 

е System power manager needs to judge the source of charge, since it can 
come from external adaptor or USB; when system received charge interrupt 
first, power manager needs to enable USB and check the interrupt of USB .If 
the setup interrupt of USB is valid, the charge source comes from USB. 
Otherwise, it comes from the adaptor. If the source comes from an external 
adaptor, power manager needs close USB module for saving power and 
prepares for next plugging in. 

€ All endpoints FIFO only support 32 bits write and read. 


Spreadtrum Communications, Inc., Confidential and Proprietary 460 of 989 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[ГЄЗ$РВЕАВТВИМ | SC6531E апа SC6531M Device Specification 


6.2 UART and IrDA interface 


6.2.1 Overview 


UART is an asynchronous communication interface. The UART module includes a baud 
rate generator with software-programmable divider ratios for all common baud rates. Two 
128-byte-deep FIFO buffers can minimize processor overhead. The module also includes 
a flexible interrupt with multiple maskable interrupt sources. Two hardware flow control 
lines are included (one for input, the other for output). This module also has a built-in IrDA 
controller and can be configured to connect to an IrDA transceiver. When being used as 
regular UART port, the IrDA controller is bypassed. 


6.2.2 Features 


Full-duplex operation 
Hardware flow control support 
Software flow control support with configurable command and escape register 


128-byte-deep FIFOs minimizes processor overhead at high data rates 
Wide selection of UART word lengths, including 5, 6, 7 and 8 bits 

Stop bit number can be 0, 1, 1.5 or 2 bits 

Support odd/even parity 

Auto detect for parity and framing error 

UART loop-back test mode 

Break character detection and generation 

support DMA operation 

Single interrupt line for multiple maskable interrupt source events 
Programmable interrupt trigger levels for FIFOs 

Baud rate generation based upon programmable divisors, operating from a flexible 
functional clock 

Includes a built-in IrDA controller 


6.2.3 Signal description 


ГЕ Serial data output. Since the uart_txd is active high, the pin is set to low on 
reset 


май тха || |Seraldatain c | Serial datain Є = Ж data іп | | һх 


CTSN is high, the UART immediately stops data transmission on the ТХО 
output pin after it completes the current data byte transmission. . bit 
9 of the UART status register checks the condition of uart_cts (inverse). 


uart_rtsn Request to send 
When active (low), the module is ready to receive data. This assertion might 
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uart_ctsn Clear to send 
Active-low modem status signal. This signal is asserted (logic’0’) by the DCE 
device to inform the UART module that transmission may begin. RTS and 
CTS are commonly used as handshaking signals to moderate the flow of 
data into the receiving UART device. The value of this signal is indicated by 
the UART STSO bit9 after logical inverse. When the input signal CTSN 
changes value, either from 0 to 1 or from 1 to 0, an interrupt will be 
generated to the MCU. If hardware flow control is enabled and the signal 
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mean enabling the transmit circuits of DTE device, or setting up the channel 
direction in half-duplex applications. When hardware flow control is not set, 
programming the UART CTLO bit 6 directly controls the output of RTSN. This 
pin is the inverse of UART CTLO bit 6. If receive hardware flow control is set 
by writing “1” to UART CTL1 bit 7, RTSN will be controlled by the RX FIFO 


level and Receive_Hardware_Flow_Control threshold. The threshold can be 
configured by writing UART CTL1[5:0].In this case, RTSN remains high as 
long as the number of data in the RX FIFO is greater than the configured 
threshold value. 


TXD TXD 

RXD RXD 
UART UART 
Module Device 

RTSn RTSn 

CTSn CTSn 


Figure 1 UART with flow control signal connection application 


UART UART 
Module Device 
TXD TXD 
RXD RXD 


Figure 2 UART1/UART2 without flow control signal connection application 


6.2.4 Funtion description 


The UART and IRDA baud rate generator is based on the сік uart, the divisor coefficient 
is controlled by register UART_CKDO. IRDA part clock period is the 1/16 of the UART part 
since the required timing of IRDA is 3/16 or 4/16 of bit width. The serial data rate can be 
changed by modify the сік uart or the UART divisor coefficient. 
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IRDA EB 
UART IRDA 
> TXHFO| * "| TX 
UART НЕН 
тх 
“ » 
АРВ 
UART 
ЕЕ 
“ » 
UART ED 
UART Ж IRDA 
‘— Rx FIFO |“ вх | 
IRDA EB 


Figure3 Diagram of UART 


Figure 3 is the architecture diagram of the UART module, as it depicted in the graphic, the 
UART module has seperated RX and TX channel to realize the duplex working mode. And 
the UART module also support to enable the IRDA transceiver mode. 


6.2.4.1 UART Mode Description 


UART module has an independent baud rate generator, which is used as a reference clock for data 
transmit and recovery. It also has a 128-byte-deep RX FIFO and a 128-byte-deep TX FIFO to 
decrease processor interrupt load during the data receiving and transmitting. 


6.2.4.1.1 FIFO Management 


FIFOs are accessed by reading/writing UART_RXD/UART_TXD register. The number of data іп 
TX/RX FIFO сап be observed by reading ОАНТ STS1 (6:0) УАНТ STS1 [14:8]. Rx Шо full and 

Tx Шо empty status can be obtained by reading UART. STSO [1:0]. UART. CTL2 register controls the 
FIFO trigger level, which enables the DMA request and interrupt generation. 


TX FIFO size is 128 bytes. It uses a FIFO pointer to monitor the number of data in the TX FIFO that 
has not yet been transmitted. The MCU can read the UART 5751 [14:8] to access the pointer. The 
UART also provides a TXF empty interrupt threshold that can be configured by writing UART CTL2 
[14:8]. 


RX FIFO size is 128 bytes. It uses a pointer to monitor the number of data in the RX FIFO that have 
not yet been read by ће MCU. The MCU can access the pointer by reading the UART 5751 [6:0]. The 
UART also provides a RX FIFO full interrupt threshold that can be configured by writing to UART CTL2 
[6:0]. In FIFO interrupt mode with flow control, the programmer must also ensure that the 

Receive Hardware Flow. Control Threshold (UART. CTL1 [6:0]) value is greater than or equal to the 
Receive Int WaterMark (UART. CTL2 [6:0]). Otherwise, FIFO operation stalls. 


In FIFO interrupt mode, the processor is informed of the status of the receiver and transmitter by an 
interrupt signal. The rx fifo full interrupt is set when the number of RX FIFO data bytes is larger than 
the RX interrupt watermark value. It is auto cleared when the condition disappears. The tx fifo empty 
interrupt is set when the number of TX FIFO data bytes is less than the TX interrupt watermark value. 
It is auto cleared when the condition disappears. The two interrupt sources can be masked by writing 
"0" to UART ЧЕМ register bit O and bit 1.The interrupt signal instructs the local hosts to write data to TX 
FIFO or read data from RX FIFO. 


Note that in the cases of the UART flow control being enabled along with the interrupt capabilities, the 
user must ensure that the UART flow control FIFO threshold is greater than or equal to the receive 
FIFO watermark. 
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The TX апа RX FIFO may be accessed by DMA. Writing to control register VART_CTL1 bit 15 will 
enable DMA mode. In receive mode, a DMA request is generated as soon as the receive FIFO 
reached its threshold level defined in UART. CTL2 [6:0]. This request is deserted when the number of 
bytes is less than the threshold level. In transmit mode, a DMA request is automatically asserted when 
the transmit FIFO is almost empty. 


In this mode, when АХ FIFO is almost full (the number of RX FIFO data bytes is larger than the RX 
interrupt watermark value), it will send the receive request to DMA controller, and when TX FIFO is 
almost empty, it will send the transmit request to DMA controller. 


6.2.4.1.2 Flow Control 


The UART module support hardware and software flow control. The hardware flow control should use 
rtsn/ctsn signal to indicate the flow status. The software flow control use command which integrated in 
data stream in the txd/rxd signal to indicate the flow control status. The hardware flow control control 
has two mode, 1) auto flow control, 2) software configured hardware flow control. When the 

UART. SFCTL register БИЛ is set to 1, the software flow control enabled, or if the UART_SFCTL[1] is 0 
and if the UART_CTL1[8:7] is set to 2'b11 the auto hardware flow is enabled, or if the UART CTL[8:7] 
is 2100, the rtsn is set by software, and the receive flow control is disabled. 


6.2.4.1.3 Hardware Flow Control 


The UART module supports both auto hardware flow control and software configured hardware flow 
control. When UART. CTL1 register bit 7 is set to "0", software will control the signal uart rtsn by 
writing ОАКТ  CTLO register bit 6; if "1", the signal uart rtsn will be controlled by hardware itself, called 
auto-RTS. 


Auto hardware flow control is composed of auto-CTS and auto-RTS. Auto-CTS and auto-RTS can be 
enabled/disabled independently by programming UART_CTL1 [8:7]. 


Auto-RTS data flow control originates in the receiver block. The receiver FIFO trigger levels used in 
auto-RTS are stored in the ОАНТ CTL1 [6:0]. RTS is active if the АХ FIFO level is below the HALT 
trigger level. When the receiver FIFO HALT trigger level is reached, пагі rtsn is deserted. The sending 
device (external UART device) may send an additional byte after the trigger level is reached because 
it may not recognize the desertion of RTSn until it has begun sending the additional byte. The 
assertion requests the sending device to resume transmission. In this case, uart rtsn is an active-low 
signal. 


With auto-CTS, uart ctsn must be active before the module can transmit data. The transmitter circuitry 
checks uart_ctsn before sending the next data byte. When uart ctsn is active, the transmitter sends 
the next byte. The auto-CTS function reduces interrupts to the host system. When auto-CTS flow 
control is enabled, the CTS state changes need not trigger host interrupts because the device 
automatically controls its own transmitter. Without auto-CTS, the transmitter sends any data present in 
the transmit FIFO and a receiver overrun error can result. In this case, uart ctsn is an active-low 
signal. 


6.2.4.1.4 Software Flow Control without CTSn апа RTSn 


The UART module support software flow control without use CTSn and RTSn signals. When the 
UART. SFCTL reigster bit[1] is set to 1, the software flow control is enabled.The user also can config 
the UART_SFCTL reigster bit[0] to select the mode of the software flow contorl function. 


The process of the software flow control is showing as the figure 4. The reciver endpoint use the 
receive fifo index to judge whether to suspend the tranmision. When the receive fifo index is larger 
than the threshold, the receive endpoint will send XOFF command by uart tx to the transmit endpoint, 
then the transmit will be suspend. When the receive fifo index is smaller than the threshold , the 
receive endpoint will send the XON command to transmitter to restart the transmission.Vice verse, 
when transmitting data, the uart rx will receive the XOFF and XON command to suspend and restart 
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the transmission.So the UART module will realize the control flow without use CTSn and RTSn 
signals, it can reduce the usage of IO resource. 


Since the software flow control will send command to represent the flow control.status, there will be 
several data have the same value as the XCMD(XON/XOFF), in order to prevent transmission error, 
the data or the command should be escaped before transmitting or after the receiving. So it will use 
another command ESC to represent the data status. 


The UART module support two mode for escaping. The fisrt mode is send XCMD as the normal data, 
and use ESC command and the inverted data to repesent the transfer data that has the same value of 
the XCMD and ESC.The second kind is send the data that has the same value of the XCMD as 
normal uart transmitting, and send XCMD with a ESC prefix.The format example are shown as follow: 


Suppose using 0x11 to represent ХОМ, 0x13 to represent XOFF, 0x77 to represent ESC, 


When use mode 0 to transimit data 0x11 0x13 0x77, the data should be escape to 0x77 OxEE 0x77 
OxEC 0x77 0x88. When transimit XON, it should be tranismit Ox11. 


When use mode 1 to transimit data 0x11 0x13, the data can be tranimited without escape, when 
transimt ХОМ, the transmit data should be 0x77 0х11, when transimit data 0x77, the data should be 
escaped to 0x77 0x77. 


Set XOFF & XON char 
to UART command 
buffer 


UART TX & RX 


udge RX ХОЕЕ? 
x byte == XOFE 


TX insert XOFF char 
to Device(hold hold TX FIFO 
device) 


üdge RX fifo Fu 
rx cnt^ctll rhft 


udge RX XON? 
x byte == ХОМ 


TX insert XON char 
to Device(release release TX FIFO 
device) 
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Figure 4 Software Flow Control Processing Flow 


Mode 0 DATO DATI | DAT2 | ЕЗСР | ~РАТЗ | РАТА DATS 


Mode 1 DATO DATI DAT2 | DAT3 | DAT4 DATS 


Figure 5 Software Flow Control Data Stream(Mode0/Mode1) 


6.2.4.1.5 Interrupt sources 


The UART also provides a TXF empty interrupt threshold that can be configured by writing UART 
CTL2 [14:8]. А tx fifo empty interrupt will be generated when the number of TX FIFO data bytes is 
less than the TX interrupt watermark value. It is auto cleared when the condition disappears. 


UART also provides a RX FIFO full interrupt threshold that can be configured by writing to UART CTL2 
[6:0]. An rx Шо full interrupt will be generated when the number of RX FIFO data bytes is larger than 
the RX interrupt watermark value. The interrupt will be auto cleared when the condition disappears. 


An rx tout interrupt will be generated if the UART has not received data from the input line in a period 
of time. This period depends on the baudrate and the value of CTL1 [13:9]. If the value of CTL1 [13:9] 
is '0' ће interrupt will never be generated. The interrupt can be cleared by writing “1” to ПАНТ ІСІН 
bit 13. 


When having received data, UART generate parity error/framing error if error condition occurs. Also, 
when having received FIFO overrun, an error interrupt will be generated. Writing to corresponding 
interrupt clear bit will clear these interrupts. 


All interrupt sources in UART module can be disabled and masked by writing to the corresponding 
registers. 


When TX FIFO is empty and TX is idle, setting send break bit forces the TX data output to low. 
: Taata : Toata | : m'n^Tdata : 
| | — 


(ғ) stop bits \ 


Figure 6 UART timing parameter 


6.2.4.1 IRDA Mode Description 


The IrDA can be used to communicate with other IrDA compatible device. IrDA mode is selected by 
writing “1” to UART CTLO [15]. The default value of this bit is “0”. 


IrDA mode is achieved by adding IrDA transmit block and IrDA receive block into ОАНТ module. The 
IrDA transmit block changes the UART transmit serial bits to the IrDA timing, and then sends to TXD 
port. On the other side, the receive module detects the IrDA timing from the RXD port and changes 
back to UART bit stream to let the UART receive block to finish the data receiving. 


Figure below shows the transmit IrDA timing. The polarity could be changed by UART CTLO bit 9, and 
the pulse of a bit may be 3 or 4 high cycle controlled by the UART CTLO bit 13. In the no polarity invert 
working mode, when sending “1”, the output remains “0”. And when sending “0”, output follows the 
IrDA timing as demonstrated in the figure. On the receive data path, the polarity could be change by 
UART_CTLO bit 10. The transmission and receive operation could be controlled by the UART CTLO bit 
11 and bit 12. 
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i Toata | Toata | 


АРВ CLK'DIV | 


TXD LO 7 [8 9 10111. 15 | 


Figure 7 IrDA transmit timing 


6.2.4.2 Uart interface timing 


00СТ5 : | 
Х 42, 
ЭЩ ~~» 
UOTXD єс э! | | ПРЕ | 
| \ X у Midpoint of stop bit 
UORXD Midpoint of STOP bit 
-wN 


UORTS ^ 


Figure 8 Uart Bus Timing (Default) 


TABLE 1 Bus Timing – Parameter Values (Default) 


Ref МО. | Characteristics Typical 


Delay Bit periods 
time,uart cts n 

low to uart {ха 

valid 


Setup Bit periods 
time,uart cts n 

high before 

midpoint of 

stop bit 

Delay 0.5 Bit periods 
time,midpoint 

of stop bit to 

uart rts n high 
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For T2 timing, If T2 >= 0.5 bit time (UOCTS high active before the stop bit), next TX 
data will not send; else, the next TX data will send out, and the data after the next one will not send. 


6.2.5 Control registers 


6.2.5.1 Memory map 


Offset Description 
Address p 
Write data to this address initiates a 
ы UART TA character transmission through TX FIFO 
0x0004 UART_RXD о from this address retrieve data from RX 


XCMD(XON/XOFF) command config register 


6.2.5.2 Register description 


6.2.5.2.1 UART_TXD 


Description : Write data to this address initiates a character transmission through TX FIFO. 
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Lm [s [o [2 [2r [29 [2 а Га [2 Га [9 | s [5] v |е 
н 


Reserved 
Тро 7 
| eset | Ен (КИ БЛ И ЕЕ КЕШЕ СИ И ОЗ Б СИ 
| ви fis | за | 18 | 12 | 1 о | о | г | у Ое |4|з|2|1 [0] 


Reserved UART_TXD 


name 
ьн о 
Pes Eee а СО С С ERES С С С ОС С ОС АС С 


Field Мате Туре | Reset Description 
Value 
UART_TXD [7:0] WO 810 Write data to this address initiates а character 
transmission through TX FIFO 


6.2.5.2.2 UART_RXD 
Description : the entry of RX Data FIFO, read RX fifo from this address 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
Dae == 


Reserved 
Eme [ T 
Peset | ИШИ ИШИ И ИЕА ES ОО Бі ОН О ВС СИ 
_ ви ССОО Е ЕС ПАПИ ВВ ЕВЕ ВИЕЙ 


Reserved UART_RXD 


me 
Pe Ee С E С Ee С С С PPP T Til 


Field Мате Туре | Reset Description 
Value 


UART_RXD [7:0] 870 FIFO operation register 
Reading this register retrieves the next data byte 
from the Rx FIFO. 


6.2.5.2.3 UART_STSO 


Description : UART status register 


Spreadtrum Communications, Inc., Confidential and Proprietary 469 of 989 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[ГЄЗ$РВЕАВТВИМ | SC6531E апа SC6531M Device Specification 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


Reserved 


| пезе | о | о | о |: |" ео | о о fe | о RANT. 


Field Мате R/W Reset Description 
Value 

TRANS_OVER [15] Ro [тм | Data transfer is really over 

RXF_REALFULL [14] 10 RX FIFO is real full(not 
relates to register 
RXF FULL THLD) 

TIME OUT RAW STS [13] 1710 RAW timeout interrupt , this 
bit is set when receive time 
is out. 

RXF_REALEMPTY [12] 1: rxf real empty 
0: rxf not real е = 


яо м ТО E rtsn)Request to send, if 
cnt rxf« 
RCV HW FLOW THLD, 
RTS-1, else RTS-O. if reset 
сетив! 0. 


Tho (~dsrn)Data set E 
| 


BRK_DTCT_RAW_STS I] | [RO [10 | Raw break detect interrupt 
CTS CHG RAW STS н- “|ы м Raw CTS change interrupt 
|DSR CHG RAW.STS | СНО RAW STS Raw DSR change interrupt 


RXF рән она maye __ RAW ее Tho Raw RX FIFO overrun 
б ооз: 


FRAME_ERR_RAW_STS Е Вам Нате еггог | Raw frame error interrupt ~ 
PARITY_ERR_RAW_ | PARITY_ERR_RAW_STS | 5222. Raw parity error interrupt 


TXF_EMPTY_RAW_STS [1] 111 Raw TX FIFO empty 
interrupt 
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ах Еа няя 979 Го fo o [Pan AXFIFOWiverupt_| 


6.2.5.2.4 UART 5751 


Description : data number іп the ТХЕ ала RXF 


0x000C Register description (0x0000_0000) UART_STS1 


| ви | 31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 |582 | 24 | 20 | 19 | 18 |17 | 16 | 


Reserved 


Res Res 
ae TXF_CNT ae RXF_CNT 


| Туре | 


ТХЕ СМТ [14:8] 710 Тһе number reserved іп TX 
FIFO. The register will increase 
when writing data to the TX 
FIFO, while decrease when 
reading data from TX FIFO 


mew [m o ЕІ — | И 


ВХЕ СМТ 7T'hO The number reserved in RX 
FIFO. The register will increase 
when writing data to the RX 
FIFO, while decrease when 
reading data from RX FIFO 


6.2.5.2.5 UART IEN 


Description : UART interrupt enable register 
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[толо І-ІІІ: 1: шато 
Lm [sr [2 [2 [2r [29 [2 а Га [2 ЕС [9 | s [зв [зт С 


Reserved 
= С 


ыу а  КИЛЕЛЕСІЕІГЛЕЛ 


Field Мате Reset Description 
CENA. 


TIME |TIME OUT INT ЕМ | INT EN | ПМЕ OUT INL ЕМ [изу | Rw [tho | Time out | Time out interrupt enable — enable 


С ws [e ow NS 
BRK_DTCT_INT_EN Break detect interrupt enable 
CTS_CHG_INT_EN ie) э [RW [tho CTS change interrupt enable 

R/W 


|DSR CHG.INTEN | СНО INT EN 


RXF. OVERRUN INT EN 


ГОТ ИГИ: о | о | DSR change interrupt enable 
FRAME. ERR INT. EN 


Tho RX FIFO overrun interrupt 
A 


Frame error | Frame error interrupt enable | enable 


PARITY_ERR_INT_EN Parity error interrupt enable 


TXF_EMPTY_INT_EN 


RXF_FULL_INT_EN 


Tho TX FIFO empty interrupt 
enable 


ПЖ RX FIFO full interrupt enable 


6.2.5.2.6 UART_ICLR 


Description : UART interrupt clear register 
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Lm [sro [2 [2 [2r [29 [25 Га Га [2 Га [9 [тэ [зв | v |е 


Reserved 
Тро ңды, 7 
| eset | АЗ Е ИНЕ И ЕЕ КЕШЕ БЕ ШИ БИ Б Б ИЕ 
| ви fis | за | чз fiz} зо о [ет 6 [4 [з |2 | то. 


= Е | E 


| туге | пп EEO о 


Field Мате R/W Reset Description 
Value 


TIME_OUT_INT_CLR [13] WO 1’ho Write “1” Clear time out 
interrupt 


ms [n [59 


BRK DTCT INT. CLR [7] WO ТО Write “1” Clear break_detect 
interrupt 

CTS сна INT CLR WO 1710 Write “1” Clear cts change 
interrupt 

DSR_CHG_INT_CLR [5] МО 110 Write “1” Clear dsr_change 
interrupt 

RXF_OVERRUN_INT_CLR Write “1” Clear rxf_overrun 
interrupt 


FRAME ERR INT СІН Write “1” Clear frame error 
interrupt 
PARITY ERR INT. CLR emer e p Write “1” Clear parity. error 


interrupt 
| Reserved |. | 


6.2.5.2.7 UART CTRLO 


Description : UART control register 
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Lm [sro 2 [2 [2r [25 [2 [8 [5 [2 [ 5 [9 | 5 [0 [ v |е 


Reserved 
Eme | 
к= е р | 


Res IR IR IR_T IR IR T DTR RTS STOP Bm. PAR EN 
25 WC DPL | ХЕ | АХ! zn Er BYTE LEN Е 
хм пт 
ЦЕ X N V = EN 


MODE SEL [15] RAN 1'hO “0”: UART 
“1”: IrDA 


m [o e 


Np 
set “1”, increase pulse width for 

one clock. 
ee _—_ 


LX BRK EN Tho When TX FIFO is empty and 
TX is idle, setting this bit forces 
the TX data output low. 

Need to be cleared by MCU. 

RTS_REG When UART_SFCTL[1] is 0 
and UART_CTL1[7] is 0, the 
rtsn signal is controlled by 
RTS_REG bit 
0: rtsn is high 
1: rtsn is low 


STOP_BIT_NUM | [5:4] R/W 213 0: unused, 1: 1stop bit, 2: 1.5 
Stop bits, 3: 2 stop bits. 


BYTE LEN [3:2] R/W 2'h3 data byte length. 
0: 5 bits, 1: 6 bits, 2: 7 bits, 3:8 
bits. 
PARITY EN [1] R/W Tho 0: parity disabled 
1: parity enabled 
ODD_PARITY R/W 1'h0 0: even parity 
1: odd parity 
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6.2.5.2.8 UART_CTRL1 


Description : UART control register 


Lm [s [oo| [2 [2r [2 [2 а ЕЛ [e [= [ | s [в [зт е 
Dae == 00000-00 


Reserved 


DMA RX_TOUT_THLD RCV_HW_FLOW_THLD 
-EN AOK 


| Type | 


Field Name R/W Reset | Description 
Value 


DMA EN *1" enable DMA access UART FIFOs 


LOOP BACK Self test mode, TX input to RX 


Receive timeout threshold 


Receive time cycle num = RX TOUT THLD 
*UART CKD*8 


RX TOUT. THLD [13:9] 
TX HW FLOW EN 
[ 


Transmit Hardware Flow Control Enable 
“1” enable transmit hardware flow control 
“0” disable 


| 

RAN A Receive Hardware Flow Control Enable 
"1" enable receive hardware flow control 
“0” disable 


Receive Hardware Flow Control Threshold 


When АСУ HW FLOW EN is enabled, if 
the number of unread bytes in the RX FIFO 
is greater than the receive hardware flow 
control threshold value, the RTSN is set to 
high to stop the remote TX. 


6.2.5.2.9 UART CTRL2 
Description : UART TX FIFO empty and RX FIFO full watermark register 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
н 


~ === 
reaf o С С ОС ОС ОСЗ ОСЗ ОС ОС ОСИ ОС ОС ОС ОС ОСЗ С 
ви | = | а | па | | п | о |» С | | «| | „ |» | 2 | [о] 


Res Res 
erve TXF_EMPTY_THLD erve RXF_FULL_THLD 
d d 


Reserved 


wem] = m 
везе ||» lel ггг Ва Petal 


Гейне [ek [mw [Reset vaus [реш | 
mew [лоо |o —]m р —  —] 
[китз [es [Rw [эте ___| веб заа латино | 


6.2.5.2.10 UART CKDO 


Description : This register is used to configure baud rate 


ICNEREIEJEREZEREJESEIESEREIEREIERES 
Dae == 000-00-07 


Reserved 
E33 3 9] 0 
Peset | В ОЕ БИ ЕЕЕ КИ se Tes spe ЕИ 
ШІН ЕЛЕКЛЕЛЕЛЕЛЕЛЕНЕЛЕНЕНЕНЕНЕНЕНЕНЕН 
| Мате | UART_CKDO 
Peset | o (eNA АГ | о |: |о |: | о | о |: | о |" [о] 


UART CKDO | [15:0] 16'h54A Clock divisor bit 0 to 15 


6.2.5.2.11 UART STS2 


Description : UART interrupt mask status 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 
ыы ңды, 7 
| eset | Ей ИШЕ И ЕЕ КЕШЕ БЕ ШИ БИН Б Б СИ 
ei | is |а | чз fiz} зоо | г | 7 ©] 5/]/4]з3]2]1]0/ 


и B 


| туге | пз риса 
[Reset кк ë EEren 


Field Мате R/W Reset Description 
Value 
TIME_OUT_MASK_STS [13] [R9 и Time out interrupt mask 
= 


meme LL [um |е [Res 


BRK DTCT MASK STS ТО —€—— detect interrupt mask 
status 

CTS CHG MASK STS T'ho CTS change interrupt mask 
status 

DSR_CHG_MASK_STS [5] Tho DSR change interrupt mask 
status 

RXF_OVERRUN_MASK_STS | [4] 110 RX FIFO overrun interrupt 
mask status 

FRAME_ERR_MASK_STS [3] тво Frame error interrupt mask 
status 

PARITY_ERR_MASK_STS [2] тво Parity error interrupt mask 
status 

TXF EMPTY MASK STS [1] тво TX FIFO empty interrupt 
enable 

RXF FULL MASK STS poem RX FIFO full interrupt mask 
status 


6.2.5.2.12 UART DSPWAIT 


Description : UART control register 
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Lm [sro 2 [2 [2r [25 [2 ЕСА [5 [2 [ 4 [9 | s [ e | v [6] 
н 


Reserved 


TX_DMA_MOD_SEL | [5] R/W ТО 0: tx_dma_req keep 1 until 
receiving the rx_dma_ack 
1: tx_dma_req is “1” when 
ІХ full is *1",else “0” 
RX_DMA_MOD_SEL | [4] R/W 110 0: rx ата req keep 1 until 
receiving the rx dma ack 
1: rx. Ота req is “1” when 
rx. full is *1",else “0” 


UART DSPWAIT _ | [3:0] This register is used for DSP 
control 


6.2.5.2.13 UART_SFCTL 


Desciption : UART software flow control function configuration register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛІЕСЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
Dae == 


Reserved 


SW_FCTL_EN [1] R/W Tho “0” : Disable software flow 
control 
“1”: Enable software flow 
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АЕ НН 


SW ЕСТІ MODE "0" software flow control mode 
0 
“1” software flow control mode 
4 


6.2.5.2.14 UART XCMD 


Desciption : UART XCMD command configuration register 


Pex [o [oo| [2 [2 [2 [25 [з Га [ 2 Га [9 [тэ [в | v С 
C 


Reserved 
Eme ООО 
Peset 5] 193-931 ЕШ АШ ИШИНИ АЕ И ИЕ 
ЕСЕ О SE Е ЕС ОЗ ЕВ ЕЕ СВ В 


UART_XON UART_XOFF 


Dane. 
Preset | > [| 


о [о | о ть СХМ о | gs! | • | ' || 


ОАНТ XON co 5:8] 81111 Тһе ХОМ соттапа 
configuration value 

UART_XOFF [7:0] 813 Тре ХОЕЕ соттапа 
configuration value 


6.2.5.2.15 UART_ESCAPE 


Desciption : UART ESCAPE command configuration register 


Cm [= |» | [2 [9 [ |» ж [ж [2 [т [o | e [тв [т [6 
ата | == Т 


Reserved 
vee О 
| reset | БА ОИ ОСЗ СИ ОС И ИКЕ ИШЕ ИИ 


ви е и | а | | п еә е С е е е о |" СИ 
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UART_ESCAPE [7:0] R/W 8113 Тһе ESCAPE command 
configuration value 


6.2.6 Application notes 


Including RAM input and output formats, special requirement, software control flow, 
description, etc. 


Working in UART mode with hardware flow control (full duplex) 


1. The initiator writes to the setup register (global register) 


2. Тһе initiator writes the UART_CTLO register bit 15 to "0" to enable UART 
mode. 


3. Тһе initiator configures UART_CKDO registers to generate the suitable baud 
rate. For example, if clk_uart is 26 MHz, UART. CKDO is set to Oxe1, then the 
UART baud rate is 115 k. 


4. The initiator configures UART. CTLO to generate the suitable data format, such 
as parity enable and parity style, byte length, and stop bit number 


Set UART CTLO register bit 7 to “1” to enable receive hardware flow control 
The initiator configures UART. CTL1 register bit [5:0] to suitable value 
Set UART CTLO register bit 8 to “1” to enable transmit hardware flow control 


The initiator configures UART. CTL2 to generate receive watermark and 
transmit watermark 


9. The initiator writes UART СТІ register to configure receive timeout value 
10. Enable related interrupts by writing ОАНТ STS2 register 
11. Writing data to UART. TXD 


оо ә 


Опсе the TX FIFO is not empty: 


12. data іп TX FIFO will appear on TX line in sequence 


13. If data number in the TX FIFO is less than the data empty threshold value, a 
{ХЕ empty interrupt will be generated. After receiving this interrupt, MCU should 
clear the interrupt and write more data into the TX FIFO 


14. If data number in the RX FIFO is more than the data full threshold value. An 
rxf. full interrupt will be generated. After receiving this interrupt, MCU should 
clear the interrupt and read data from RX FIFO 


15. If receiving RX TOUT interrupt, read all data in the RX FIFO 


When the transmission is completed: 


16. If RX FIFO is not empty, read all data in the RX FIFO when receiving 
RX TOUT interrupt 


17. Disable all interrupts, disable uart en in global register 


When use the software flow control without ctsn and rtsn signal 
18. The XON/XOFF/ESCAPE register should be configed before the enable of 
software flow control and mode selection 


19. The software flow control enable bit should be configured before starting a 
software flow control transation 
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20. The frame length must be configured as 8 bit, when enable software flow 
control function 


21. The flow control fifo deep threshold(uart_ctl1[6:0]) should be bigger or equal 
than rx_fifo full threshold(uart_ctl2[6:0]) 


6.3 SPI interface 


5С6531 includes two spi: зр & зри. 


6.3.1 Overview 


SPI is a serial synchronous communication interface. SPI block enables the device to 
interface with SPI peripherals (i.e. A/D converters, display drivers, EERROMs etcs.) It 
consists of a serial shift register with serial data input, serial data output and serial shift 
clock. The shift clock can be selected from either an interval source or an external source. 
Operating the SPI with the internal clock source is called the Master mode of operation. 
Similarly, operating the SPI with an external shift clock is called the Slave mode of 
operation. SPI module support MICROWIRE/PLUS mode, sync mode , 58 mode and 3- 
wire mode. Only in MICROWIRE/PLUS mode, master and slave both be supported. This 
document defines function and configuration of SPI block. 


6.3.2 Features 


Compliant with the SPI standard 

Support MICRO/PLUS mode, SYNC mode, S8 mode and 3-wire mode 
Serial clock with programmable frequency , polarity 

Wide selection of SPI word lengths ranging from 1 to 32 bits 

Two 32-word-deep FIFOs minimizes processor overhead at high data rates 
Master / slave 

data transmit or receive with MSB first or LSB first 

Transmit only/ receive only / transmit and receive mode 

For only receive mode , the length of words ready to receive form the slave can be 
programmed 

The intervals of two SPI frames can be programmed 

Supports DMA 

interrupts for FIFO events and transfer events 

The polarity and position of the sync can be configured 

As slave transmit phase adjustable 

TX/RX FIFO address can be reset 

Support csn input in slave mode 

Little endian default 

Supports higher speed data transfer mode for slave 

Supports 3-wire 9bits and 4-wire 8bits SPI mode for LCD interface 
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6.3.3 


Signal description 


Base Band Chip 


SPI Module 


spi_sck 
spi_do 
spi_di 
spi_csn 


spi_cd 


— -l 
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и SCLK 
Сепепс 
|—— 51 spi slave 
SO device 
+ CS 
--------» CD 


Figure 6.3-1 SPI in Master Mode(FULL-Duplex) 


Base Band Chip 


SPI Module 


spi sck 
spi do 
spi. di 


spi csn 


6.3.4 


-2---5СІК 
Generic 
> S| SPI 
Master 
< SO device 
«———— — CS 


Figure 6.3-2 SPI in Slave Mode(FULL-Duplex) 


Funtion description 
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TOT 


AHB 


Figure 6.3-3 The Overview of SPI block 


The SPI block worked as an interface to drive periphery device such as LCD. This block is controlled 
by CPU through AHB bus to transmission data in memory to the periphery device. Some times in 
order to save the resource of CPU, it will be handle by DMA(Direct Memory Access). It load data by a 
APB bus, and store the RX/TX data in a 2-port RAM. 


SPI master mode supports communication with up to two independent SPI devices. SPI initiates a 
data transfer on the data lines (spi do and spi di) and generate clock (sck) and control signals 
(spi csn). 


Write data to this Spi txd register initiates a character transmission through TX FIFO, the pointer 
txf wr address will increase. All data ready to send must be written into the TX FIFO first, then occurs 
in transmit line. 


Data sampled from receive line is placed in RX FIFO first. When the data number in the RX FIFO is 
more than the receive data full threshold value, an rxf full interrupt is generated. MCU will read data 
from RX FIFO as soon as receiving the interrupt. 


SPI MCLK 
— np MCLK 
CLK generator | g 
clk_spi 
i | 1 1 
ү Domain | у 
| SPI control | SPI SCK 1 Ров 
АРВ В — === 
| register | generator 
І | 
І | 
-— — -- unus | | 
| 1 
RX/TX FIFO | SPI RX/TX dei 
| control control | 
| | 16 spl 
| PCLK Domain |clk spi Domain | clk_spi Domain | 
RX/TX data FIFO 


Figure 1.1-4 Diagram of SPI Master 
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| 
| 

АРВ bus 1 | spi do 
| 


< spi_cs_i 


Slv clk 


APB bus 


Figure 1.1-5 Diagram of SPI Slave 


6.3.4.1 MICROWIRE/PLUS work mode 


MICROWIRE/PLUS is an enhancement of the MICROWIRE™ synchronous serial 
communications scheme, originally implemented by National Semiconductor's COP400 
family microcontrollers. It has three wires, SI (serial input), SO (serial output), and SK 
(serial clock). The input data one the Sl is shifted high order first into the chip; the output 
data is shifted out high order first from the Most Significant Bit (MSB) on SO. The SK clock 
is generated internally for the master mode. One burst has 8 data bits. The input data is 
captured on the rising edge of SK. Following is the timing diagram. 


: 2n*Tdata : : 2n*Tdata : 
-- 5-3 


Figure 2 MICROWIRE/PLUS Timing (CPOL=0, СРНА-0) 


: 2n*Tdata : ‚ 2n*Tdata ; 
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Figure 3 Alternated Phase SK Clock Timing (CPOL=0, CPHA=1) 


: 2n*Tdata ! : 2n*Tdata ! 


SK 


SO 


бі 


Figure 4 MICROWIRE/PLUS Timing (CPOL=1, СРНА-0) 


' 2n*Tdata ! : 2n*Tdata ' 


Figure 5 MICROWIRE/PLUS Timing (CPOL=1, CPHA=1) 


In the normal mode data is shifted in on the rising edge of the SCK clock and data is 
shifted out on the falling edge of the SCK clock. It is also allow an additional Alternate 
SCK Phase Operation. In the alternate SCK phase operation, data is shifted in on the 
falling edge of the SCK clock and data is shifted out on the rising edge of the SCK clock. 


To configure SPI for this mode, just enable SPI clock in global control register, program 
Spi ctlO control register, enable RX data shift in at ЗСК rising edge(spi ctlO[0] = 1), and 
enable TX data shift out at ЗСК falling edge(spi ctlO[1] = 0), set transmit data bit number 
to 8. Also program spi clkd according to MCLK and SCK clock rate. Leaving other 
control register with default value. When put data into TX FIFO, the SPI will send and 
receive an N bit data at the same time. 


The clock phase and TX/RX data timing is programmable to meet other requirements. For 
example, for: 


М = 8, CSO, CPOL=0, СРНА =0 timing as Figure2, set spi ctl0 = 0x0e22 

М = 8, CS0, CPOL=0, СРНА =1 timing as Figure3, set spi сії0 = 0x0e21 

М = 8, CS0, CPOL=1, СРНА =0 timing as Figure4, set spi ctlO0 = 0x2e22 

М = 8, CS0, CPOL=1, СРНА =1 timing as Figure5, set spi ctlO = 0x2e21 

CPOL=0 means SCK idle phase is low, maps to spi ctlO[13] = 0; 

CPOL=1 means SCK idle phase is high, maps to spi  ctl0[13]-1; 

CPHA decides SPI working in normal mode or in the alternate SK phase operation. 
СРНА maps to ctlO. reg[1:0], 

“10” (СРНА=0) means output data at negedge of clk while receiving data at posedge of 


clk 
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6.3.4.2 


6.3.4.3 


“ОТ(СРНА-1)теапв output data at posedge of clk while receiving data at negedge of 
clk 


“00” and “11” are not available in this mode 


Synchronous SPI 


Besides SCK, SDI, SDO, Synchronous SPI provides the fourth pin as a synchronous 
signal. It generates single bit width pulse on one of the TX/RX bit position. On slave side, 
it tells when to latch the received byte and prepare the next data for transmit. 


If enable sync mode by setting spi ctlO register bit14, the sync pulse will appear on the 
last bit. If program spi ctl1 register bit 4-0 to №, the sync pulse will locates on top of bit М. 
The SYNC bit can be program output to one of the 4 chip select pins by setting 

spi ctl1[11:8]. 


: 2n*Tdata ; 


Figure 6 Alternated Phase SK Clock Timing (CPOL=0, CPHA=1) 


4-wire Serial Interface(s8) 


SC8800G SPI supports 4-wire serial interface, which required by LCD driver like 
ULTRACHIP UC1607. Only write operations are supported in this mode. Pin CS is used 
for chip select and bus cycle reset. Pin CD is used to determine the content of the data 
been transferred. On each write cycle, 8 bits of data, MSB first, are transmitted on falling 
ЗСК edges. If CD=0, the data byte will be decoded as command. If CD=1, this 8-bit will be 
treated as data. Pin CD is examined when SCK is pulled low for the LSB(DO) of each 
burst. The maximum ЗСК frequency required is 5MHZ. 


To enable SPI working in this mode, all settings are same as program MICROWIRE 
except to enable TX data shifting out at SCK rising edge. Also need to set spi ctl1 control 
register bit7, enable s8 mode, and assign the CD signal output from one of the four CS 
pins by programming bit11~8. Please pay attention to not mapping CD to the same CS pin 
used for LCD chip select. For example using CSO as chip select, using cs1 as CD, we 
should program spi ctlO register bit11~8 “1100” and programming spi ctl1 register 
bit11~8 “0010”. 
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Figure 7 4-wire Serial Interface (58) Timing 


(1) SW write 9 bits data to TX FIFO while ctlO reg[6:2]] program to 8. Bit 8 is used to 
control CD signal, and bit[7:0] willbe used to transmit to slave. 


(2) SW Set SPI_CD_BIT, this bit will be connected to SPI_CD pin, will be used to 
transmit to slave 


6.3.4.4 3-wire Serial interface 


The 3-wire serial interface is required by Sound Generator Chips like OKIML2860. SDO 
works as an in/out pin because data has to be read/write through the same pin. SCK is 
the serial clock, output data from SDO change at clock falling edge, input data is sampled 
at falling edge. See Figure 8. There is also an alternate SCK phase operation, data output 
at clock rising edge and input data is sampled at rising edge. See Figure 12. One burst 
has 16 bits. 7 address bits sent first. Bit8 is command bit. “1” means writing 8 bits data to 
the slave. “0” means reading 8 bits data from the slave, the read data address in slave is 
the 7 bits address sent in the same burst. 


Data Write Timing 1 
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Data Read Timing 1 
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Figure 8 3-wire Serial InterfaceTiming 1 
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Data Write Timing 2 
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Data Read Timing 2 
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Figure 9 3-wire Serial InterfaceTiming 2 


To program SPI in this mode, set spi ctlO control register to 0х0е43 ,means 16bits sent in one burst, 
TX at clock falling edge, RX sample at clock falling edge, CS maps to сѕ0. Set spi ctl1 to 0x3028 , 
means to enable 3-wire mode, command bit is bit8. Set spi ctl2 to 0x07 , the read data starts from 
bit7. Then put 16 bits data into TX FIFO, and receive 8 bit data from RX FIFO. 


If set spi ctl1 bit6 to “1”, signal CS will change to low before half cycle of the first edge of ЗСК, and go 
high after half cycle of the last edge of SCK . 


To program alternate SCK phase timing as Figure 9, set spi ctlO bit13 to “1”, other setting are same as 
timing 1. 


New feature: 


When set spi mode-1 / 2 , cd bit will be send out with data together ‚апа be put to bit 8 position. 


spi cd mode & 
tx pos|-- 8 tx en 


TX FIFO Shift register 


spi cd bit 


Support cd bit be transmitted with data together. Set SPI CD BIT, put it to bit 8 position when transmit 
out from tx shift register. 
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CS \ / 


SCK 


s бре or [oe | ве [э [э | ва [э | во 


When set spi mode = 1/3, spi d oe is controlled by is rx only bit, when set is rx only 
bit, spi d ое 15 0, and spi d ie is 1. 


Logic description: 


s3w md 


6.3.4.5 2-data-line Interface 


GC9304 SPI supports 4-wire serial interface. And it has 4 wires, which are CS, SCK, SDA 
and RS. 


(1) Write cycle sequence: 


The write mode of the interfaces means that the host writes commands or data to 
GC9304C. The 3-lines serial data packet contains a data/command select bit(D/CX) 
and a transmission byte. If the D/CX bit is "low", the transmission byte is interpreted 
as a command byte. Otherwise, the transmission byte is command register as 
parameter. 


Any instruction in transmission is the MSB is transmitted first. 


Host processor drives the CS to low and starts by setting the D/CX bit on SDA. The bit 
is read by slave on the first rising edge of SCK. On the next falling edge of SCK, the 
MSB data bit (D7) is set on SDA by the host. On the next falling edge of SCK, the next 
bit (D6) is set on SDA. 
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2-data-line interfaces of writing data Timing 


The length of the transaction of a write register/command may be larger than 32 bit, 
and the maximum length of the transaction of the former design is 32 bit. So the 
transaction must be divided into 2 parts if the transaction length is larger than 32-bit. 
The first part is used to write the command, and the second part is used to write the 
command contents or data/parameter. 


(2) Read cycle sequence: 
The read register is used in 3-wire mode. The read mode is used to the host reads 
register’s parameter from GC9304C. The host has to send a command (Read ID or 
register command) and then the following byte is transmitted in the opposite direction. 
GC9304C latches the SDA (input data) at the rising edge of SCK. And then shifts SDA 
(output data) at the falling edges of SCK. After the read status command has been 
sent, the SDA line must be set to tri-state and no later than at the falling edge of SCK 
of the last bit. The Read mode has three bytes of transmitted command data (8/24/32- 
bit) according to the command code. 


When the master read the registers from the slave, it works in the 3-wire mode. The 
SDA рад is bi-director. And the RS is no used. But in the former design, the maximum 
length of a transaction is 32-bit. So the read transaction will be divided into 2 parts 
which is liked the write transaction. The first part is used to write the command, and 
second part is used to read the data and parameter. And when the first part is end, 
the SDA pad will became into a input pad. 


| command | Read out data | 


Figure 10 2-data-line interfaces of reading data Timing 


In order to support this case, the design must be added 2 registers to control it. The 
first register is used to make the hardware work in this mode. And the second register 
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is used to switch the pad direction of the SDA when the command is send in the end. 
If the transaction is writing, the SDA keep the status as output when the command is 
finished (9-bit later). And then the SPI master must changed its length register 
(CHNL_LEN). And the master gets the data from FIFO to send data to the slave. 

If the transaction is reading, the SDA pad must be change into input status when the 
command is finished (9-bit later). And then the SPI master must changed its length 
register (CHNL_LEN) and works in only-receiver mode. And the master gets the 
data/parameter from the slave. 

During the write/read transaction, the CSn must be kept in the low status. 


(3) Write date: 
Only frame pixel data write transitions are sent in this mode. 


The CS enables and disables the serial interface. SCK is the serial data clock. SDA 
and RS are serial data lines. 


Serial data must be output to SDA in the sequence AO, D15 to D8 and RS in the 
sequence AO, D7 to DO. The master sent the data at the falling edges of SCK. And the 
GC9304C reads the data at the rising edge of SCK signal. The first bit of the serial 
date Ад is data/command Над. It must be set to “1”, D15 to DO bits are display RAM 
data. 


CS ~ 


SCK 


son {wooo шоо 
ЖЕССОСООСОВО 


Figure 11 2-data-line interfaces of writing pixel data Timing 


6.3.4.5.1 RGB565 1pixel/transition 


The following Figure is showed that the master transmits a pixel 
data. It is include 5-bit В, 6-bit О and 5-bit В which follows the АО. 


CS | 


RS x АО ог | G1 


Figure 12 RGB565 1 pixel/transition 


1.1.4.5.2 RGB666 1pixel/transition 
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The following Figure is showed that the master transmits a pixel 
data. It is include 6-bit В, 6-bit О and 6-bit В which follows the АО. 
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Figure 13 RGB666 1 pixel/transition 


1.1.4.5.3 RGB888 1pixel/transition 


The following Figure is showed that the master transmits a pixel 
data. It is include 8-bit В, 8-bit О and 8-bit B which follows the АО. 
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Figure 14 RGB888 1 pixel/transition 


1.1.4.5.4 RGB data align before the SPI 


The data which is written into the SPI TX FIFO is aligned in the 
below format: 


1 pixel mode: 
[31:24] [23:16] [15:8] [7:0] 
RGB888 хх RO Go BO 
XX R1 G1 B1 
[31:24] [23:22] [21:16] [15:14] [13:8] [7:6] [5:0] 
RGB666 XX = RO == GO -- В0 
XX -- R1 -- G1 -- В1 
[31:27] [26:21] [20:16] [15:11] [10:5] [4:0] 
RGBS65 RO GO BO R1 G1 B1 
R2 G2 B2 R3 ОЗ B3 
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2/3 pixel mode: 
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[81:24] [23:16] [15:8] [7:0] 
R1 BO Go RO 
кыраай G2 R2 В1 G1 
B3 G3 R3 B2 

[31:30] | [29:24] | [23:22] | [21:16] | [15:14] | [13:8] | [7:6] | [5:0] 

E R1 - во = Go & RO 

Е = G2 - R2 " B1 3 G1 

= B3 - оз 4 R3 B2 


1.1.4.5.5 The design changed for 2-data-line mode in write data 


When the SPI write data to the slave, there are 2 line data to transfer the data. And the 
maximum length is in RGB888 mode. The length is 26. And the TX FIFO is 32-bit, so we 
can fill the TX FIFO into two parts, the lower parts is used to stored the SDA data, and the 
higher parts is used to stored the RS data. When the SPI read the data from TX FIFO, and 
shift the read data to data lines in 2-bit once time. 
The pad spi di is the output at the same time, so we should add the spi di oe and 
spi di ie to control the pad (spi di o). And the AO is added by HW automatically, so the 
spi mode should like the 3-wire 9-bit mode. The following code is showed the logic of 
spi di p. 

i) Add a new signal spi di p for spi di pad output 

ii) Add a new signal spi di oe for control spi di pad output enable 

iii) Add a new signal spi di ie for control spi di pad input enable 


So the write data to the TX FIFO must be aligned again to following the formats which are 
showed from Figure 12 to Figure 14. In RGB565 mode, the APB bus will write 32-bit once 
time, it means there are 2 pixels are written into the FIFO. And the FIFO will shift the pixel 
data just in one pixel once time. So in RGB565 mode, the write FIFO should be divided 
into 2 parts. The first time is used to write the higher bits and the second time is used to 
write the lower bit. 


1) RGB888 


In this mode, the APB bus write 32bit into the FIFO and write data's sequence is 
showed as the below table: 


Мо. [31:24] [23:16] [15:8] [7:0] 
АРВ маза хх R G B 
So the APB bus write data should be aligned as the following format: 
No. [31:28] | [27:24] | [23:16] | [15:12] | [11:4] [3:0] 
TXFIFO wdata XX [11:8] [7:0] XX [23:16] | [15:12] 
2) RGB666 


In this mode, the APB bus write 32bit into the FIFO and write data’s sequence is 
showed as the below table: 
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No. [31:24] [23:22] [21:16] [15:14] [13:8] [7:6] [5:0] 
APB wdata XX -- RO - GO -- В0 
So the APB bus write data should be aligned as the following format: 
No. [31:25] | [24:22] | [21:16] | [15:9] [8:3] [2:0] 
TXFIFO wdata XX [10:8] [5:0] XX [21:16] | [13:11] 
3) RGB565 
In this mode, the APB bus write 32bit into the FIFO and write data’s sequence is 
showed as the below table: 
No. [31:27] [26:21] [20:16] [15:11] [10:5] [4:0] 
АРВ wdata RO GO BO R1 G1 B1 
So the APB bus write data should be aligned as the following format: 
No. [31:24] | [23:21] | [20:16] | [15:8] [7:3] [2:0] 
TXFIFO маа{а0 XX [23:21] | [20:16] XX [31:27] | [26:24] 
TXFIFO мааїа1 XX [7:5] [4:0] XX [15:11] | [10:8] 


In this mode, if the APB writes one time into SPI, and the SPI TX FIFO must be 
written two times. 


6.3.4.6 Dummy control 
SPI controller supports write and read configurable dummy clocks. 


For TX mode, dummy clock number is controlled by SPI TX DUMY LEN, which set 


dummy clock number when write LCD. 


Єз сү 


SCK 


Л MEE REN 


SDO/SD 


DCX 


DCX D7 


D3 D2 D1 


DO 


D7 


Dummy clock 


For Rx mode, dummy clock number is controlled by SPI RX DUMY LEN, which set 
dummy clock number when read LCD. 


2 


Dummy clock 


D7 


SDI 


6.3.4.7 SPI Slave Design 


6.3.4.7.1 


The SPI slave can work in normal mode or high speed mode, they work in different clock domain and 


SPI Slave Architecture 


configure by register file block 
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TREES SPI MCLK —! 
generator 
сік spi 
PAD IN SCK TX/RX CLK | 
generator (Low | 
nuan | SPI control ae 
= wm 
SPI RX/TX control и Р 
(Low speed) ў 
cs 
SDO 
SDI TX/RX-CLK 
generator(High 
speed) 
SPI RX/TX | | RX/TX FIFO 
" Зее} = | 
SPI SLAVE control(High speed) contro 
' РСІК Domain 
6.3.4.7.2 SPI Slave Clock 
spi_slv_sck_mode 
PCLK fifo_clk_r PCLK 
PCLK fifo_clk_ fifo_clk_r PCLK 
rx fifo 
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ng_tx 


spi_slv_sck_mode ptest_scan_mode 


spi_sck_i X Jspi 19 1х tx logic 


spi csn i сік spi slv rx 


rx logic 


6.3.4.7.3 SPI Slave Reset 


APB 


PRESETn 
spi. slv. soft rst 
| | | 
| PCLK Domain | SCK Domain | 
pean Шш ES | 


PCLK Domain SCK Domain TX mode 


APB bus 


clk_spi_slv_t 


| 
x req ctrl 
frame_end_flg | 
| " | i TX mode | 
Init load rame lengt 
[eee emer шиш ME СЕ 2 | 
TX logic structure 
€ After TX FIFO ready data, load TX FIFO data to tx bufO and tx buf1 
@ Waiting master send serial clock to slave 
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Ига я Host start send 
Spi slave tx fifo Frame length = N 


prepare data serial cloc! 

| r3 f quem гч T fo 

"T ЕН LE bI АВР ЕЛИ 
| 0 1 М-1 0 1 N-1 

soki inv HASU EJ ASNA LEE 
| 

tx_buf_sel | 

reg load flg Г | 

tx. buf0[31:0] X D0[31:0] X D2[31:0] 

tx. buf1[31:0] X D1{31:0] 

tx_pos 0 у P Хм Х 0 1 2 | 

sp do X вю __Ҳвтвт 7х ХаХ вю Қату BTR KA Худ 


TX timing chart 


6.3.4.7.5 SPI Slave RX 


RX Logic structure 


€ According to SPI interface timing mode requirements , clock generator generates clk spi slv rx 

€ Rx pos counter count сік spi slv rx, generating rx buf sel signal during the last clock per frame. 
If rx buf. зе!=0, sample the serial data input to rx_buf0, otherwise sample to rx buf1. 

ө  Synchronize the rx buf sel signal to PCLK domain, get the edge , and generate rx wr req. fetch 
data from rx. Би, write to FIFO during the rising edge , and rx buf1 during the falling edge. 


Spreadtrum Communications, Inc., Confidential and Proprietary 497 of 989 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[ГЄЗ$РВЕАВТВИМ | SC6531E апа SC6531M Device Specification 


Host start send Frame length = N 
serial clock 


0 E 
spi di Х BITO А 


IX ent 0 X 4 0 

rx_buf0[31:0] Х DO[31:0] 

тх buf1[31:0] D2[31:0] 
rxf wr req 


6.3.4.7.6 SPI Slave Timing 


T padi Т сік gen 
РАР 


сік spi slv t 
spi sck i X 


spi do 


pin p buf 


When TX transmission mode, loop timing delay from sck in to spi do is: T dly = T pad і + T сік gen 
+ T tx + T. pad o. according to SPI timing requirement, send data during rising edge of ЗСК, and 
sample data during falling edge of SCK. Otherwise, send data during falling edge of SCK, and 
sampling data during rising edge of ЗСК, so, timing should satisfied T ck /2 – T ау > T setup. 
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T ck/2 


sck i 


clk spi slv tx 


Т ау 
spi_do | 
data 
6.3.5 Control registers 
6.3.5.1 Memory map 
ARM base address: 0х8е00_2000 


Offset Description (detail of abbreviation of this 
Address control register) 


Write data to this address initiates a 
0x0000 SPI TXD character transmission through tx FIFO 
Read this address retrieve data from rx fifo 
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eset [че | Description (detail of abbreviation of this 
Address control register) 


0x0064 SPI_CTL12 Spi rx /tx soft request 
0x0068 SPI STS6 tx data cnt[15:0] 
0x006C SPI STS7 (tx dummy. cnt[5:0], 6'd0O,tx data, cnt[19:16]) 
0x0070 SPI STS8 rx data cnt[15:0] 
(rx dummy ocnt[5:0], 
04007 ЭРТ 6’d0,rx_data_cnt[19:16]} 


6.3.5.2 Register description 


6.3.5.3 SPI_TXD 


Description : Transmit word or Receive word 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ағ | =» --. 


SPI TXD 


MEER РА ПА Е Ес ЕЗ ЕЕЕ ЛЕ 
з=») AN K” v 5 5 5 s 


SPI TXD 


чн 


Field Мате Туре | Веѕеї Description 
Value 
SPI_TXD [31:0] W/O 3270 Write data to this address initiates a character 
transmission through TX FIFO 
Read from this address retrieve data from RX FIFO 


6.3.5.4 SPI_CLKD 


Description : Clock divisor bit 0 to 15 
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Lm [э [ 2 [2 [2r [29 [2 [2 [5 [2 [ж [9 [тэ [зв | v [в 
н 


~ м. 
ои o С С ОС ОС ОСЗ ОСЗ ОС ОС ОСИ ОСИ ОС ОС ОС ОСЗ С 
ви | = | та | па | | п | по | » | | 7 | | | „| а le 
папе | T ------ 


SPI_CLKD 


SPI CLKD 
LIGENKAERESEAEXERS A С Е В СИ Е, 


Reserved 


Field Name Туре | Reset Description 
Value 


SPI_CLKD [15:0] R/W 16'h3 Specify the clock ratio between spi sck and clk spi. 
If clk spi runs at 48 MHz, and spi sck runs at 
12MHz, SPI CLKD should be 1, 
spi sck = clk_spi/2(n+1). 


Note: 


When work in the slave mode, the frequency of spi sck depends on the SPI master, so the register 
SPI CLKD is not used . 


6.3.5.5 SPI CTLO 


Description : This register is used to configuration of the SPI interface 


Configure register (Reset 0х0000 0Ғ02) 
| Bit (зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
|е) Һәҙне Һҙә O ) 


Reserved 


SYN SYN SCK Res 
СР | С. E is va SPI CSN PRE CHNL LEN 
OL 


Tie ГІГІСІ шанс: E 


SYNC POL [15] R/W тво Sync_polarity, positive or 
negative pulse for SPI or 
3-wire mode ,read command 
polarity 


smemo ПІ 
сок неу (а 
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SPI CSN PRE | [11:8] R/W : 4 bit chip select. There are 
totally 4 chip selects for SPI 
“1110”: с50 is valid 
“1101”: cs1 is valid 

LSB [7] R/W In default, The input data is 
shifted high order first into the 
chip; the output data is shifted 
out high order first from the 
Most Significant Bit (MSB) on 
SO. When this bit is set, the 
data will be shift out or in from 
the LSB 


CHNL_LEN [6:2] R/W Transmit data bit number. 
“0”: 32 bits per word 
“1” : 1 bits per word 
“31”: 31 bits per word 


NG_TX [1] R/W Thi “1” enable TX data shift out at 
clock neg-edge 

NG_RX R/W 10 “1” enable RX data shift in at 
clock neg-edge 


6.3.5.6 SPI_CTL1 


Description : This register is used to configuration of the SPI interface 


0x000C Configure register (Reset 0x0000_3000) SPI_CTL1 


| ei [si | зо | 20 | 28 | 27 | 26 | zs | за | 23 | 22 | 21 | 20 | 1 | 16 | 17 | 16 | 
L3. д. 


Reserved 


58_ S3W 
вм | 


| Type | 


= СЯ Е И 


АТХ МО [13:12] 2'h3 "00" : idle mode 
"01" : receive mode 
"10" : transmit mode 
"11" : transmit and receive 
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SYN CSN SEL | [11:8] S8 CD or SYNC signal maps to 
csn number 
"0x0001" selects csnO as cd 
signal 
"0x0010" selects csn1 as cd 
signal 


CS H MD LN ho esme -wire Melody timing 1, csn high 
mode enable 


S3W_POS a R/W 5'h0 3-wire mode, w/r control 
position 
or the sync pulse position(the 
pulse will 
locates on top of bit N) 


6.3.5.7 SPI CTL2 


Description : This register is used to configuration of the SPI interface 


ШІЕЕБЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
ъ= ыш 


Reserved 
Type 


OMA OMA ONL DMA | IS_S 
E С 


| Туре | 


em |е jm у — 


DMA_REQ_SEL_SEL | [10] 160 0:DMA ТХ апа RX REQ 
independent 
1:DMA TX REQ are depended 
on RX REQ status 


TX_DMA_SEL 0: tx_dma_req keep 1 until 
receiving the tx_dma_ack 


1: tx_dma_req is “1” when 
tx_empty is “1”,else “0” 
RX_DMA_SEL | 0: rx ата req keep 1 until 
receiving the rx ата аск 
1: rx ата req is “1” when 
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RX_ONLY_HLD “0”: working on only receive 
mode, when rxf_realfull is 
high, SPI will be held until 
rxf_realfull is low 
“4”: no holding 


ракш 110 “0”: master 
“4”: slave, only support 
microplus mode 


S3W_RD_STRT [4:0] RAN hO Read data start bit, used for 3 
wire mode and 3 wire 9bit RW 
mode. 

The 3 wire 9bit RW mode 
reuse this config registers, it 
indicated read data start 
position. 


6.3.5.8 SPI_CTL3 


Description : SPI RX FIFO FULL/EMPTY watermark 


_в« [зт[ [ж] ж[ [28 [25 вм [в [ж [я [ж [ә [зв [т [№ 


Reserved 
ер 0 777 
| Reset ИШИ И И eq И И | И ЫЕ И И И И ЕЕ 
ЕСЕ АЕШЕ КАЕ ЕСИНЕ ОВ ЕЗ ЕЕ ЕЕ 


Туре 


RXF_EMPTY_THLD | [12:8] R/W 5h10 Receive FIFO data empty 
threshold. Relative with 
rx fifo empty interrupt 


Sp [m — [m | 


RXF FULL THLD [4:0] R/W 5h10 Receive FIFO data full 
threshold. Relative with 
rx_fifo_full interrupt 


6.3.5.9 SPI_CTL4 


Description : This register is used to configuration of the SPI interface 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 


BLOCK_NUM 


RX_ONLY_DO [15] working in only receive mode, 
“0”: SPI send all 0 to slave 
“4”: SPI send all 1 to slave 


IS FST [14] “0”: normal mode 
"1" : fast mode 
Only used for slave mode 
PHS DLY [13:12] Phase delay. Relate to fast 
mode. 
When in normal mode, this bit 
is not used . Only used for 
slave mode 


SYNC CLKMASK [11] R/W rho “1” Mask out the first clock 
pulse in SPI mode 

SYNC_HALF [10] R/W тво Sync_half, sync width is half 
spi_sck cycle 


IS RX ONLY R/W Tho “1”:receive data only. 
The bit should be written at 
last. 
Only used for master mode 
BLOCK_NUM R/W 9’hO Number of data words ready 
to receive in “receive only” 
mode. Only used for master 
mode. 


6.3.5.10 SPI CTL5 


Description : This register is used to configuration of the SPI interface 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
C 


ef 
ои KES С ОС ОС ОСЗ ОСЗ ОС ОС ОСИ ОС ОС ОС ОС ОСЗ С 
ШІИЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕНЕНЕНЕНЕНЕН 


ITVL NUM 


С 
е ООВ С СО ОС ОС ОСЗ ОС С ОС ОС ОС ОС ОС ОС АС С 


Reserved 


ITVL_NUM [15:0] R/W 1610 For master, transmit data 
interval, programmable n from 0 
to 65535, delay is (n*4+3) clock 
cycle. 

For slave, max receive data 
interval. If the slave has not 
sampled the edge of spi clk in 
the interval(n*4+3), slave will 
stop the receive process and 
send timout interrupt 


6.3.5.11 SPI INT EN 


Description : SPI interrupt enable register 


Cm [и зо |» Га [и |» |» [вм [ж [ж [и [ж [ә [в [т [л] 
ПО RN 


Reserved 
fe fe 
Boe ОСИ ПО СИ ОИ О шн ОИ О кий ОН ree 
МА АТА ГЕТЕ ee арай 


=. 


тре ы а а | је 


Field Мате R/W Reset Description 
Value 
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Rx_overrun_reg interrupt 
enable 


[mo O OOOO NSS 
Tx fifo full interrupt enable 


ТО Rx Шо empty interrupt 
enable 
"9 | 459 | 


R/W 
LN 


6.3.5.12 SPI INT CLR 


Description : SPI interrupt clear register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
C 


Reserved 


Reserved Reserved 
R R 


Tee ЫЖ ЕШ EJEJ 


Field Мате R/W Reset Description 
Value 
RX END INT CLR Ig [№ |iro | Rx data end interrupt clear 
TX END INT CLR а) [мо _ |то | Tx даа end interrupt clear 
[5] 


TIME_OUT_INT_CLR WO Tho Write “1” clear slave mode 
timeout interrupt 

RX_OVF_INT_CLR [4] М/О ТО Write “1” clear 
Rx_overrun_reg interrupt 

TXF_EMPTY_INT_CLR [3] WO ТО Write “1” clear Tx_fifo_empty 
interrupt 
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TXF_FULL_INT_CLR [2] WO Tho Write “1” clear Tx_fifo_full 
interrupt 


RXF_EMPTY_INT_CLR [1] М/О ТО Write “1” clear 
Rx_fifo_empty interrupt 

RXF_FULL_INT_CLR WO Tho Write “1” clear Rx_fifo_full 
interrupt 


6.3.5.13 SPI INT RAW 


Description : SPI interrupt raw status 


ЕСЕЕНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 
me ыш. 


Reserved 


Peset | О ЗВ Е Е Е СВ ОЕ И И ЕЕЕ 
I-————————— 


ы [ 


| туре | | НИМОМ 
ШІ > | >> | о | о | о |: | о |: | о! 


Неја Мате R/W Reset Description 
Value 


RX_END_IRQ ТО Raw rx data end interrupt, 
this bit is set when spi 
controller received 
RX_DATA_LEN data from 
slave. 


TX_END_IRQ Raw tx data end 
interrupt,this bit is set when 
spi controller send 
TX_DATA_LEN data. 


TXF_EMPTY_RAW_STS Raw txf_empty interrupt, 
This bit is set when the 
number of tx fifo data byte is 
less than the tx empty 
watermark value. Auto 
cleared when the condition 
disappears. 


RXF FULL RAW STS Raw rxf full interrupt.This bit 
is set when the number of rx 
fifo data byte is larger than 
the rx full watermark value. 
Auto cleared when the 
condition disappears. 
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TIME, OUT_RAW_STS [5] Raw slave mode time out 
interrupt 


Raw Rx_overrun_reg 
interrupt 


тооктун — m o [тї [TaLempy_worseboo | 
тх Ал пан 519 m — [mo — ІШ ence tumens | 
Гахе ever пан 516 m ао [rr | rewrote emoy merun | 
[mrroru.n jo [о me [имди ше | 


6.3.5.14 SPI INT MASK STS 


Description : IIS interrupt raw status 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 


TS 
туре | _ во ______| во | во | so | no | so | во | по | по | во | по | 
rest | о |о | о |о |о | о |о | о|о|о|о|о|о|•о|о | о 


Reserved 


Raw rx data end interrupt, 
this bit is set when spi 
controller received 
RX_DATA_LEN data from 


TX END IRQ MASK STS | Raw tx data end 
interrupt,this bit is set when 
spi controller send 
TX_DATA_LEN data. 


TXF_EMPTY_MASK_STS [7] РА Тхі empty interrupt mask 
status. 

RXF FULL MASK STS Rxf full interrupt mask 
status. 


TIME OUT MASK STS Һа | Slave mode time out | mode time out 
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RX_OVF_MASK_STS [4] 


2 


TXF_FULL_MASK_STS [ 


Reserved 


Rx_fifo_empty interrupt 
mask status 


6.3.5.15 SPI_STS1 
Description : SPI RX FIFO write address and read address 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕІ 


Reserved 


Е [en [AW [тезине ООО 
or waon [пәй [Ro [sno [Perro weas | 
кшш [us ___|во ЕС: O —  — —] 
menn [ию fro — [эю [Perro radaas | 


6.3.5.16 SPI STS2 


Description : SPI status register 
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Lm [sro 2 [2 [27 [25 [25 [3 а [2 Га [9 | s [5 | v [ | 


Reserved 


папе | О 
те | 1-1 LE ЕН 
пева e e pe С | 41 


СТИ ГИ СИ ТИГИНИ 
ее [пл [no — rw ____| ГТ 
зэк [mm [mo [№ [Зы | 
ала ш © | — m e радо - 


EL Tho “1” transmit process 
“0” idle state 
| TXF_REAL_EMPTY | REAL EMPTY I] | И: ҸМ | AINN | h1 TX FIFO һав no data 
Шеш REAL FULL 10 TX FIFO is real full. (not 
relates to TX full threshold) 
RXF_REAL_EMPTY m Па УХ h1 RX FIFO has no data 


RXF_REAL_FULL 10 RX FIFO is real full. (not 
relates to TX full threshold) 


TXF_EMPTY This bit is set when the 
number of TX FIFO data byte 
is less than the TX empty 
interrupt watermark value. 
Auto cleared when the 
condition disappears. 


TXF_FULL This bit is set when the 
number of TX FIFO data byte 
is larger than the TX full 
interrupt watermark value. 
Auto cleared when the 
condition disappears. 


RXF_EMPTY ! This bit is set when the 
number of RX FIFO data byte 
is less than the RX empty 
interrupt watermark value. 
Auto cleared when the 
condition disappears. 


RXF_FULL | This bit is set when the 
number of RX FIFO data byte 
is larger than the RX full 
interrupt watermark value. 
Auto cleared when the 
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о 1 endon disappears | 


6.3.5.17 SPI DSPWAIT 


Description : This register is used for DSP control 


Lm [o [eo] [2 [2r [29 [25 | и | 5 [2 Га [ж | s [ e  [ 8. 
De О 


Reserved 


Reserved IIS. DSPWAIT 


R/W 


ss CE 


SPI TX SWT [7:6] RW |270 Write data switch. 
200: WDATA-PDATA; 
2'b1: WDATA-(PDATA[7:0], PDATA[15:8], 
PDATA[23:16], PDATA[31:24]]); 
2'b2: WDATA-(PDATA[15:0], PDATA[31 :16]}; 
SPI RX SWT [5:4] RAW |270 Read data switch. 
2р0: RDATA=PDATA; 
2'b1: RDATA-(PDATA[7:0], PDATA[15:8], 
PDATA[23:16], PDATA[31:24]); 
2'b2: RDATA-(PDATA[15:0], PDATA[31:16]]; 


SPI DSPWAIT | [3:0] This register is used for DSP control 


6.3.5.18 SPI STS3 


Description : This register is used to observe the status 


Fm [s ао 2 [25 [27 [25 [25 [2 [5 [2 Га [9 | ео 


Reserved 
Type 


ERR IER RES ES И ИЕЫ Е А АЯ ЕИ ER ВЕ ВКО 
| Name | Ы ~“ ху 


Reserved RX_CNT 


т OA 
L3. = | ЕНЕНЕНЕНЕНЕНЕИЯЛЕН 
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[m [aw [Reset Vale [Desorption 


RX_CNT 9’hO working іп only receive mode 
as master 


6.3.5.19 SPI_CTL6 


Description : This register is used to configuration of the SPI interface 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
папе == | 


Reserved 


[heme | вани ООС О | o merum 
"| Е [= [= 
fret О Е С 1. ОС С С С С С С ИС ИСО СВ 


TXF_EMPTY.THLD ш-- 8] 5h10 TX FIFO data empty threshold. 
Relative with rx_fifo_empty 
interrupt 


езй [ra [o јао 

TXF_FULL_THLD = RAN 5h10 TX FIFO data full threshold. 
Relative with rx_fifo_full 
interrupt 


6.3.5.20 SPI_STS4 


Description : SPI status register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЕЛЕЛЕЛЕЛЕЛ 
C 


Reserved 
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ze — [ю — [m [у — 
ТХЕ RADDR  |[4:0] вю |50 |TXFIFO read address 


6.3.5.21 SPI FIFO RST 
Description : Used to reset ТХ/АХ FIFO 


Fm [sro 2 [2e [2r [2 [25 [ж] [ж [ 5 [ж [9 [зв | v |е 


Reserved 


Type 


SPI FIFO m Tho : reset all FIFOs. FIFO 
e will changed to 0 


6.3.5.22 SPI_CTL7 


Description : This register is used to configuration of the SPI interface 


Fm [sro 2 [2 [2r [29 [25 [2 [5 [2 Га [9 | ео 
ава | omm] 


Reserved 


SPI MODE CSN | SEL JE 
DS 
ET CTL 
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DATA LINE2 EN | [15] RAN 1: two data line function enable 
0: two data line function disable 
RGB565 EN [14] R/W 1: enable RGB565 data format 
0: disable RGB565 data format 
RGB666_EN [13] R/W 1: enable RGB666 data format 
0: disable RGB666 data format 
RGB888_EN [12] R/W 1: enable RGB888 data format 
0: disable RGB888 data format 
SPI SLV SEL [11] RAN 1: SPI slave in Low speed mode 
0: SPI slave in High speed mode 


SPI SLV EN [10] Used when SPI slave in High 
speed mode. 
1: enable spi slave rtx 
0: disable spi slave rtx 


DATA IN MODE Use for 3 wire 9bit RW mode and 4 
wire 8bit RW mode (SPI MODE-5 
or SPI MODE-6). 


0: Data in and data out of SPI 
share one IO (SDA). 


1: Data in and data out of SPI use 
separated IO (SDI, SDO). 


SPI RX.HLD EN ( 1: enable ahb2apb bridge read hold 


when rx fifo empty 
0: disable ahb2apb bridge read 
hold 

SPI TX HLD EN | 1: enable ahb2apb bridge write 
hold when tx fifo full 


0: disable ahb2apb bridge write 
hold 


TX_CMD_SET R/W 140 1: select fmark as the dma request 
0: select software dma request 


SPI MODE [5:3] Used for master only 
0: SPI MODE disable 
1: 3 wire 9 bit, cd bit, SDI/SDO 
share one IO 
2: 3 wire 9 bit, cd bit, SDI, SDO 
3: 4 wire 8 bit, cd pin, SDI/SDO 
share one IO 
4: 4 wire 8 bit, cd pin, SDI, SDO 
5: 3 wire 9bit RW mode, 9 bit 
command and 8 bit read data, cd 
bit is enable. Design for LCD driver 
(GC9304C). 
6: 4 wire 8bit RW mode, 8bit 
command and 8 bit read data. Use 
CD PAD indicates command or 
data. Design for LCD driver 
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ЫТЫ | SEL [2:1] CSN select control: 
0: CSN 0 
1: CSN 1 
2: CSN2 
3: CSN 3 


CSN IE CTL CSN IE output set(only slave) 
0: not support csn input 
1: support csn intput 


6.3.5.23 SPI STS5 


Description : Used to observe csn error 


Register description (Reset 0х0000 0000) 
| Bit | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
ме 


Reserved 


CSN_IN_ERR_ ШЕН Сын ТО 1: indicates csn occurring а 
exception 


6.3.5.24 SPI_CTL8 


Description : This register is used to configuration of the SPI interface 


Spreadtrum Communications, Inc., Confidential and Proprietary 516 of 989 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[^B ЗРВЕАОТВИМ' 


0х0054 Register description (Reset 0х0000 0000) 
Bit 31 30 29 28 27 26 25 24 23 22 
Name Reserved 
Type RO 
Reset 0 0 0 0 0 0 0 0 0 0 
Bit 15 14 13 12 11 10 9 8 7 6 
HAM SPI ср Dom 
Name | CD BIT? A2 SPI TX DUMY | 
BIT = = 
SEL 
Туре | RW R/W R/W R/W 
Reset 0 0 0 0 
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SPI CTL8 
21 20 19 18 17 16 
0 0 0 0 0 0 
5 4 3 2 1 0 
LEN SPI TX DATA LEN H 


R/W 


R/W Reset Description 
Value 
m S "Г 


SPI CD BIT2 


CD DATA2.SEL 


RGB PIX MODE 


[14] 


[13] 


Spi tx cd bit: 
0: indicates command 
1: indicates data 


Use for 4 wire 8bit RW mode. 
Determine CD PAD high or low in 
read data phase. 


Second data line of two data line 
function select bit: 


0: DI PAD as second data line 
1: CD PAD as second data line 
Two data line RGB data format 
mode: 

0: 1pixel mode 

1: 2/3 pixel mode 


Т О [оо 
SP| TX DUMY LEN |[9:4] Spi tx dummy clock length 


SPI TX DATA LEN H 


6.3.5.25 


SPI | 


B 


CTL9 


Indicates tx data length from tx 
fifo, High 4 bits of spi tx data 
length 


Description : This register is used to configuration of the SPI interface 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
н 


~ [89 0000] 
reaf o С С ОС ОС ОСЗ ОСЗ ОС ОС ОСИ ОС ОС ОС ОС ОСЗ С 
ви | = | та | па |» | п | по | » | | | | | „| а | 2 | + [о] 
СИГУ 


Reserved 


SPI TX DATA LEN L 


T 
L1 


Field Name R/W Reset Description 
Value 
SPI TX DATA LEN L | [15:0] RAN 16'h0 Indicates: spi tx data length 
from tx fifo, Low 16bit of tx 
data length 


6.3.5.26 SPI CTL10 


Description : This register is used to configuration of the SPI interface 


ЕСЕКЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
Е шыш. 


Reserved 
vee — ңы д, 0 
Нә | ЕЖЕН БИ ЕШ ЫЕ И И ИЕ ЕБ БЕКИ 
ЕСИЕЛЕЛЕЛЕЛЕЛЕНЕНЕА ЖЕНЕЛЕНЕНЕЖЕШЕН 
[3 ми | 
кл Є O 
ye 


Field Name Reset Description 
Value 


С И ИШЕН 
SPLRX_DUMY LEN _ |[94] [ам — Jen | mn rx dummy clock length 


SPI RX DATA LEN H so RAN 4'hO Indicates receives data length 
from slave, high 4 bits of spi 
rx data length 


6.3.5.27 SPI CTL11 


Description : This register is used to configuration of the SPI interface 
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Lm [эт [ 2 [2 [2r [25 [25 [2 [5 [2 Га [9 [тэ [зв [т [1] 
ава | ООС 


wef 0000] 
reaf o С С ОС ОС ОСЗ ОСЗ ОС ОС ОСИ ОС ОС ОС ОС ОСЗ С 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕНЕНЕНЕНЕНЕН 
папе | ама 00000 


Reserved 


SPI RX DATA LEN L 


T 
L1 


Field Name R/W Reset Description 
Value 
SPI RX DATA LEN L | [15:0] RAN 16'h0 Indicates: spi receives data 
length from slave, Low 16bit 
of rx data length 


6.3.5.28 SPI CTL12 


Description : This register is used to configuration of the SPI interface 


ЕСЕКНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
эте О 


Reserved 
Туро г 
| reset | ЕЖЕН КИ ЕШ ЫЕ И И И И ИЕ ОСИ ООН es] 


| Bk [15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 X7 | 6 | 5 | 4 | з 2 | 1 [0] 
sw | sw. 
вх | вх 
REQ | REQ 


Type 


Field Name R/W Reset Description 
Value 


552 We | — — — — — 


SW TX REQ [1] WO ТО Software TX data request, for 
write LCD 

SW_RX_REQ WO ТО Software RX data request, for 
read LCD 


6.3.5.29 SPI_STS6 


Description : Used to observe tx data counter 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
н 


~ д5 
reaf o С С ОС ОС ОСЗ ОСЗ ОС ОС ОСИ ОС ОС ОС ОС ОС С 
ШІИЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕНЕНЕНЕНЕНЕН 
ПС | ма 


Reserved 


TX_DATA_CNT 


wef И 
е | СВ С СО ОС ОСЗ ОС С ОС ОС ОС ОС ОС ОС АС С 


TX DATA СМТ | [15:0] [RO |1680 Tx data ent 


6.3.5.30 SPI_STS7 


Description : Used to observe tx data counter 


Pee [s D 2 [2 [2r [29 [25 а [5 [2 Га [9 |» [зв | v [в 
н 


Reserved 
Twe bY 402) 
| B [31514 яз | 2 | t | 10 | 9 | 8 [7 F6 5 а | 3 | 2 | 1 [о | 
[ame | moon СИ [ro e pe [e [©] nomm 


ве О С СО ИСО СО ОСЗ ОСИ С ОС ОС ОС ОС ОС ОС ОС С 


TX DATA CNT | [3:0] Во |5ћђо |txdatacounter 
TX DUMMY. CNT | [15:10] IRO |50  |txdummycounter 


6.3.5.31 SPI STS8 


Description : Used to observe rx data counter 
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Lm [sro 2 [25 [27 [29 [25 [2 а [2 [4 [9 | s [8 | v [ | 
н 


ef 
ІКИКИКИКИКИКЕЕНЕНЕНЕБЕНЕНЕНЕНЕНЕН 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕНЕНЕНЕНЕНЕН 
папе | SCS 


Reserved 


RX_DATA_CNT 


ПИ 
е | СО СО СО ОС ОС ОС С ОС ОС ОС ОС ОС ОСЬ АС С 


ВХ DATA СМТ | [15:0] |RO _____|тето Rx data ent 


6.3.5.32 SPI_STS9 


Description : Used to observe rx data counter 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
н 


Reserved 
Twe bY 402) 
| B [31514 яз | 2 | t | 10 | 9 | 8 [7 F6 5 а | 3 | 2 | 1 [о | 
[ame | moon СИ [ro e pe [e [©] nomm 


ве ОС С СО ИСО СВ ОСЗ ОСИ С ОС ОС ОС ОС ОС ОС ОС С 
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6.3.6 Application notes 


6.3.6.1 Programming Model 


SPI CTLO 
SPI CTL1 Config 
SPI СТІ4 Transmission 
SPI CTL5 Mode 
SPI CTL7 
Config RX/TX 
FIFO 
SPI СТІ8 
ax Set RX/TX data 
SPI CTL9 attribute 
SPI CTL10 
SPI CTL11 


Config DMA state 


Start transmintion 


5С6531Е and SC6531M Device Specification 


CLKD 


SPI CTL3 
SPI CTL6 


SPI CTL2 


When the DMA is enable, the SPI 
will use the DMA to control the 
transmission data flow in order 
to avoid use the resource of CPU 


When control the SPI transmission, the control register must be set in correct mode. Here list some 
example of control register configuration method, for more detail information, please reference the 


chapter 1.1.5. 


6.3.6.1.1 MICRO/PLUS mode program examples 
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1. MICRO/PLUS mode, master, 32 bits per-channel, MCLK 48M, SCK 24M, CSO is valid, 
RX at negedge, TX at posedge, SCK idle phase being low, Program control register: 


Spi_clkd = 0х0001; 
Spi_ctl0 = 0х0е01; 
Spi ctl1 = 0х3100; 
Spi_ctl2 = 0х0000; 
Spi ctl3 = Ox1d1a; 
Spi ctld. = 0x0000; 
Spi ctl5 = 0x0000; 
Spi сб = 0x1303; 
Spi ctl7 = 0x0000; 
Spi ctl8 = 0x0000; 
Spi ctl9 = 0x0019; 
Spi с!10 = 0x0000; 


Spi ctl11 = 0x0019; 


2. 16 bits per-channel, master, MCLK 80M, SCK 10M, only receive mode, ready to 
receive 0x1f words from slave, CS1 is valid, RX at falling edge, TX at rising edge, 
SCK idle phase being low,Program control register: 


Spi clkd = 0x0003; 
Spi ctlO = 0х0а41; 
Spi сН1 = 0x1000; 
Spi_ctl2 = 0x0000; 
Spi сИЗ = 0x1010; 
Spi сН4 = 0x021f; 
Spi ctlb = 0x0000; 
Spi_ctl6 = 0x1010 
Spi ctl7 = 0x0000 
Spi ctl8 = 0x0000 
Spi сИ9 = 0x0011 
Spi сН10 = 0x0000 
Spi ctl11 = 0x0011 


3. 8 bits per-channel, master, MCLK 48M, SCK 24M, CS2 is valid, RX at falling edge, 
TX at rising edge, SCK idle phase being high, LSB, dma en, Program control register: 


Spi clkd.- 0x0000; 
Spi. ctlO. = 0х27а2; 
Spi сїї = 0x3000; 
Spi ctl2 = 0x0040; /lbit[6], enable dma 
Spi ctl3 2 0x1010; 
Spi с!4 = 0x0000; 
Spi_ctl5 = 0x0000; 
Spi сіб = 0x1010 


Spi ctl7 = 0x0000; 
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Spi_ctl8 = 0х0000 
Spi_ctl9 = 0x0011 
Spi ctl10 = 0x0000 
Spi ctl11 = 0x0011 


4. MICRO/PLUS mode, master, 32 bits per-channel, MCLK 80M, SCK 20M, С50 is valid, 
RX at rising edge, TX at negedge, SCK idle phase being low, transmit only, Program 
control register: 


Spi clkd = 0x0001; 
Spi сії0 = 0х0е02; 
Spi ctl1 = 0x2000; // transmit only 
Spi ctl2 = 0x0000; 
Spi ctl3 = 0x1010; 
Spi_ctl4 = 0x0000; 
Spi ctl5 = 0x0000; 
Spi сб = 0x1010 
Spi ctl7. =.0х0000; 
Spi-ctlB = 0x0000 
Spi ctl9 = 0x0011 
Spi с!10 = 0x0000 


Spi ctl11 = 0x0011 
5. MICRO/PLUS mode, slave, 32 bits per-channel, RX at rising edge, TX at negedge, 
SCK idle phase being low, Program control register : 


Spi clkd //no use when SPI working as slave , half SCK must have at least 4 
system(MCLK) clock cycle. 


Spi ctl. = 0х0Ю2; 
Spi ctl1 = 0x3000; 
Spi ctl2. = 0x0020; 
Spi ctl3 2 0x1010; 
Spi_ctl4 = 0x0000; 
Spi_ctl5 = 0x0080; 
Spi_ctl6 = 0x1010 


6. MICRO/PLUS mode, slave, 8 bits per-channel, RX at falling edge, TX at rising edge, 
SCK idle phase being low, TX only/ RX only, Program control register: 


Spi_ctl0. = 0x0e21; 
Spi ctl = 0х2000(ТХ only); / spi ctl1 = 0x1000(RX only) 
Spi ctl2 = 0x0020; 
Spi ctl3 2 0x1010; 
Spi_ctl4 = 0x0000; 
Spi_ctl5 = 0x0090; 
Spi ctl6 = 0x1010 


6.3.6.1.2 SYNC mode program examples 
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Only work in master mode. 


Relative register: spi ctl0[15:14], spi ctl1[4:0], spi_ctl1[1 1:8], 
SYNC mode, master, 32 bits per-channel, MCLK 48M, SCK 12M, RX at rising edge, 


TX at falling edge, CSO is valid , and signal sync maps to cs2, Program control 


1. 


6.3.6.1.3 


register: 
Spi clkd = 0x0001; 
Spi ctlO. = 0x4a02; 


11014] enable sync mode, bit[15] = 0 means positive pulse 


Spi ctl1 = 0x3400;// sync pulse position will locate on top of bit0, sync maps to cs2 


Spi ctl2 = 0x0000; 
Spi ctl3 = 0x1010; 
Spi ctld. = 0x0000; 
Spi ctl5 = 0x0000; 
Spi сб = 0x1010 
Spi ctl7 = 0x0000; 
Spi с!8 = 0x0000 
Spi.ctl9 = 0x0011 


Spi ctl10 = 0x0000 


Spi ctl1 = 0x0011 


4-WIRE(S8) mode program examples 


only work in master mode and only operation write being supported, TX at falling edge 


relative register: spi ctl1[7], spi ctl1[11:8]. 
1. 


S8 mode, 8 bits per-channel, TX at falling edge, CSO is valid and signal CD maps to 


с$1, program control register: 


Spi ctlO = 0x2e21; 
Spi ctl1: 0x3280; 

Spi с{2 = 0x0000; 
Spi ctl3 = 0x1010; 
Spi ctld. = 0х0000; 
Spi с{5 = 0x0000; 
Spi_ctl6 = 0x1010 
Spi ctl7 = 0x0000; 
Spi_ctl8 = 0x0000 
Spi с!9 = 0x0011 


Spi ctl10 = 0x0000 


Spi ctl11 = 0x0011 
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6.3.6.1.4 3-WIRE mode program examples 
Only work in master mode. 
Relative register: spi_ctlO[15], spi_ctl1[4:0], spi_ctl1[5], spi_ctl1[6], spi_ctl2[4:0] 
1. timing1(TX RX at falling edge), 16 bits per-channel, CSO is valid, read command 


polarity is high, w/r control position is 8, read data start bit is 7, program control 
register: 


spi_ctl0 = 0х0е43; 
spi ctl1 = 0x3068; 
spi ctl2 = 0x0007; 


2. timing2(TX RX at rising edge), 16 bits per-channel, CSO is valid, read command 
polarity is low, м/г control position 15 8, read data start bit is 7, program control register: 


spi ctlO = 0xae43; 
spi ctl1 2 0x3068; 
spi ctl2 = 0x0007; 


6.3.6.2 GC9304C LCD driver Programming Model 


6.3.6.2.1 8 bit read program examples 


CS || 
= | 5 | 
б г Т ИВРГВЕЕНЕЕ 


SCK | | 


- > < > 
command Read out data 


Only work in master mode, TX at falling edge and received at rising edge. Use 9bit 3 wire 
RW mode. 1 command bit, 8 bits output data and 8 bit input data per-channel, no dummy 


cycle. 

Spi ctlO = 0x2e41 

Spi ctl12 0x3100 

Spi ctl2 = 0x0000 

Spi ctl3 = 0x1010 

Spi ctld = 0x0000 

Spi ctl5 = 0x0000 

Spi сй6 = 0x1010 

Spi ctl7 = 0x0028 3 wire 9bit RW mode 


Spreadtrum Communications, Inc., Confidential and Proprietary 526 of 989 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(У SPREADTRUM | SC6531E апа SC6531M Device Specification 


Spi_ctl8 = 0x0000 
Spi_ctl9 = 0x0011 
Spi_ctl10 = 0х0000 
Spi ctl11 = 0x0011 
Spi ctl12. = 0x0002 


6.3.6.2.2 24/32 bit read program examples 


| соттапа jJ Read out data | 


Only work in master mode, TX at falling edge and received at rising edge. Use 9bit 3 wire 
mode and 4 wire 8bit mode. The read transfer divided into 2 transactions. The first one 
send 1 command bit and 8 bits output command data, the second transaction received 
24/32 bit read data use 4 wire 8bit mode. 


command Read data(24/32bit) 


3 wire 9bit mode 4 wire 8bit mode 


1. 3 wire 9 bit mode transmit command 
Spi ctlO = 0x2e21 
Spi ctl1 2 0x2100 
Spi ctl2 = 0x0007 
Spi ctl3 = 0x1010 
Spi_ctl4 = 0x0000 
Spi сйБ = 0x0000 
Spi. ctl6 = 0x1010 
Spi ctl7 = 0x0008 3 wire 9 bit mode 
Spi ctl8 = 0x0010 TX dummy length=1 
Spi_ctl9 = 0x0001 
Spi сй10 = 0x0000 
Spi ctl11 = 0x0001 
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Spi_ctl12 = 0x0002 
2. Read data іп 4 wire 8bit mode 
Spi ctlO = 0х2е01 32bit data 
Spi_ctl1 = 0x1100 
Spi_ctl2 = 0х0007 
Spi ctl3 = 0x1010 
Spi_ctl4 = 0х0000 
Spi_ctl5 = 0х0000 
Spi_ctl6 = 0x1010 
Spi ctl7 = 0x0018 4 wire 8 bit mode 
Spi_ctl8 = 0x0000 
Spi с!9 = 0x0001 
Spi с!10 = 0x0000 
Spi ctl11 = 0x0001 
Spi. сН12 = 0x0001 


6.3.6.2.3 Two data line mode program examples 


CS 


ZW АЛАҒАН ATHE 
и CNN НИН 


SCK 


Only work in master mode, TX at falling edge and received at rising edge. Use 9bit 3 wire 
mode send RGB data. In this mode, DI pin is second data line. 


1. 3 wire 9 bit mode transmit RGB даа (RGB565) 
Spi ctlO = 0x2e21 
Spi .ctl1 = 0x2100 
Spi ctl2 = 0x0007 
Spi ctl3 = 0x1010 
Spi ctld = 0x0000 
Spi ctl5 = 0x0000 
Spi ctl6 = 0x1010 
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Spi ctl7 = 0хс008 3 wire 9 bit mode, enable two data line, data format RGB565 
Spi_ctl8 = 0х0000 

Spi_ctl9 = 0x0001 

Spi с!10 = 0x0000 

Spi ctl11 = 0x0001 

Spi ctl12 = 0x0002 


6.3.6.3 Programming Notes 


1. 


only receive mode 


as master: set spi ctl4[9] 2 1 and set spi ctl1[13:12] = “01” and program 
spi ctl4[8:0] to М, means enable rx only mode , and ready to receive М words from 
slave. 


as slave: setspi ctl1[13:12] = "01" , the received number depending on master the 
posedge of is rx only(spi ctl4[9] = 1) will trigger the process, so SW should write to 
“0” first, then write to “1” to this bit. 


2. fast mode 
used for slave mode. In slave mode, half SCK must have at least 4 system clock 
cycle. 
When SCK « 14X MCLK, recommend to use fast mode. 
8X : is fst(spi ctl4[14] ) 21, phs adly([spi ctl4[13:12]] = 1 
10X : is_fst=1, phs Ау = 2 
12X : IS fst-1, phs dly = 3 
3. In salve mode, spi ctl5[15:0]* Tclk spi should not be such smaller than Tspi sck, so 
as not to make SPI stop transfer. 
4. DMA enable 
a) DMA should be configured first 
b) Program SPI control register except spi ctl2[6] 
c) Write spi ctl2[6] at last 
5. When change SPI control register configuration , SW should ensure: 


a) tx fifo is real empty at first 
b) then, rx fifo is real empty 
C) change SPI control register 


6.3.7 New feature 


ө Support csn input in slave mode. 
€ — Addcsn ie ctl register to control csn input ie when slave 
€  Addcsn i sel[1:0] register to select csn when slave 
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6.3.8 Clock Path 


6.3.8.1 Master mode 


сік spi 


pad in spi sck рад out spi sck 


PCLK 
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6.3.8.2 Slave low speed mode 


pad in spi sck 


pad in spi sck y 


PCLK 
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6.3.8.3 Slave high speed mode 


сік spi 


pad in spi sck 
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6.3.9 Reset 


rst_spi_s_n 

[^ rst spi s1 
Spi зјаме1 

С> қ 

. rst spi mux rst spi 

rst spi n Spi master 

Spi slaveO 
rst spi sO 


Spi slave 


PRESTn 
Soft_reset 
> Нві sync Tx/Rx_fifio 
< 
Spi rf 


rst spi n Input SPI core reset signal, low active. | Core logic reset, SYNC with 
сік spi clock domain. 


rst spi s.n Input SPI TX RX logic reset for slave Because of clk spi may no 
HS mode. active clock in HS slave 
mode, so it connected to 

PCLK domain reset signal. 


PRESETn Input APB bus reset. Connected to system bus 
reset for APB. 


6.4 15 and PCM interface 


6.4.1 Overview 


15 is a common digital audio interface specification. Base Band Chip IIS Interface can be used to 
implement a CODEC interface with external digital audio system working as host or slave. The IIS 
interface supports both IIS and PCM data format. The interface can transmit and receive data 
simultaneously as well as transmit or receive data alternatively at a time. This document defines 
function and configuration of IIS block. 


IIS module can be controlled both by ARM or DSP. 
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6.4.2 Features 


Compliant with the IIS/PCM standard 

Support IIS, MSB-Justified and DSP data bus interface working on IIS mode 
Support Long Frame, Short Frame and Multi-cycle Frame working on PCM mode 
Serial clock with programmable frequency 

Two 32-word-deep FIFOs minimizes processor overhead at high data rates 
LRCK polarity can be configured 

Wide selection of IIS data lengths 8,16,32bits 

Master / slave 

MSB / LSB 

Transmit only/ receive only / transmit and receive mode 

2 DMA requests 

Single interrupt line for multiple interrupt source events 

IIS and PCM master mode: support integer clock divider 

15 master mode: support fraction clock divider — both variable and fixed serial clock 


PCM master mode: support fraction clock divider — only variable serial clock mode 
Support 32bit width of АРВ 2.0 configuration. 


ИЯ] 


6.4.3 Signal description 


с 


Figure 6-6 IIS connection as master 


Base Band 
lis sck 
is Irck Generic 
IIS/PCM ag 1 | IIS/PCM 
Module .. . master 
lis sdi | 
device 
lis sdo 


Figure 6-7 IIS connection as slave 


6.4.4 Funtion description 
6.4.4.1 IIS interface 


IIS module consists of RX/TX controller, ARM APB interface control register, clock generator and FIFO 
control. ARM programs IIS register, enable IIS mode, starts RX/TX data transfer. Output data is written 
to TX FIFO and received data is stored in RX FIFO. Each FIFO is 32-bit width plus 32-address length. 
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MCLK generator generates main clock for IIS block. This clock also output as master clock during 
hand shaking. In slave mode, external clock source can be input, working as the IIS main clock. Clock 
divider value and control signal for MCLK come from global control register. 


The IIS SCLK generator divides main clock according to a 16-bit clock divider register, which defines 
half SCLK clock width. It can be programmed from 0 to 32767. 


CLK_PLL IIS MCLK generator IIS MCLK 


IIS control register IIS SCLK generator IIS. SCLK 


RX/TX FIFO 
Control IIS LRCK 
IIS RX/TX 
controller IIS SDO 
IIS SDI 


RX/TX data FIFO 
(32X32) 


Figure 6-8 IIS module diagram 


IIS interface has 4 pins, 115 SCK is serial clock output, 115 SDI is serial data input, IIS SDO is serial 
data output. IIS LRCK is left/right channel select. The device generating IIS LRCK and IIS SCK is 
the master. ІІБ LRCK and IIS. SCK are output pins if working as master. They are input pins if 
working as slave. 


Serial data is transmitted in two's complement format with the MSB first. Serial data can be sent at 
rising or falling edge of SCK, at receiver, it must be latched at rising edge. When system word length 
is greater than the transmitter word length, the word is truncated (least significant data bits are set to 
07 for data transmission. If the receiver is sent more bits than its word length, the bits after the LSB 
are ignored. On the other hand, if the receiver is sent fewer bits than its word length, the missing bits 
are set to zero internally. 


Three bus formats are available in this module. Following Figures illustrate the relationship between 
the SCK, LRCK and serial data I/O for different interface protocols. The polarity of LRCK is 
programmable. The bits per-channel is programmable up to 32bit. 


15 mode is where the MSB is available on the 2nd rising edge of SCLK following а LRCK transition. 


NE ESELRE 


SCLK | 


RIGHT LEFT 


SD (xx (вв) — LSB+1 LSB Х мев <- LSB 


Figure 6-9 IIS-compatible format 


LRCK | LEFT 
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2n*T 
| б С 
SCLK | | У 
| | 1 
| - 
LRCK | | LEFT Dummy RIGHT 
; bit 
3 хх Y yep \ — ( LSB } ( ух Ув LSB 


Figure 6-10 15-сотра је format with dummy bit 


MSB-justified mode is where the MSB is available on the first rising edge of SCK following a LRCK 
transition. 


SCLK 


К 5 


LRCK | LEFT RIGHT LEFT 


SD | MSB | S 158 У MSB SS LSB ( MSB ) 


2n*T 


LRCK | LEFT 


Dummy RIGHT 


ставен: еур 


Figure 6-12 MSB-justified format with dummy bit 


DSP mode is where the left channel MSB is available on either the 1st or 2nd rising edge of BCLK 
following a LRCK transition high. Right channel data immediately follows left channel data. 


e ГК ГГ ОРО" 


|- 


Figure 6-13 Synchronized format 
Note: 


T: 1/(system clock frequency) 
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n: register programmable integer, n-1 = 1, ...., 32767 


Table 2 IIS data format memory map 


І5 СТІ | Bits/ Data arrangement 
bit1~0 channel 


|00 |856 | Data on bit 31~24 


16bit Data on bit 31-15 
32bit Data on bit 31-0 


6.4.4.2 PCM interface 


POM interface is a direct voice interface connects to standard CODEC. The implementation is 
compliant with the MP-PCM requirements for voice transfer (8 kHz PCM SYNC and 8 or 16 bits data). 
The four signals of the PCM interface are: 


— PCM CLK: PCM clock 

— PCM SYNC: PCM 8KHz synchronization signal 

— PCM OUT: PCM output data 

— РСМ IN: PCM input data 

These four pins is able to share IIS interface follow this mapping: 
PCM CLK share with IIS SCK, 

PCM IN share with IIS SDI, 

PCM OUT share with 115 SDO, 


PCM SYNC share with IIS LRCK. 


Тһе data сап be linear PCM (13-16 bit), u-Law (8 bit) or A-Law (8bit). The interface can work as either 
Master or Slave. 


Programming IIS СТІ 0 register bit 15 to 1 configures the PCM mode. 


Long Frame Sync is the name given to a clocking format that controls the transfer of PCM data words 
or samples. In Long Frame Sync, the rising edge of PCM SYNC indicates the start of the PCM word. 
When Base Band Chip is configured as PCM Master, generating PCM SYNC and PCM СІК, 8 bits in 
one frame, then PCM SYNC is 7-bit long. When Base Band chip is configured as PCM Slave, 

PCM SYNC may be from one consecutive falling edges of PCM СІК to not big or equal than PCM 
data length (as figure shows, PCM SYNC is 2~7.5 bits) long. 


Programming IIS. CTLO register bit8 to zero configures the Long Frame Sync mode. 
РСМ IN is captured on the falling edge of PCM CLK and PCM OUT transmits on the rising edge. 
PCM OUT тау be configured to be high impedance on the falling edge of PCM CLK in the LSB 


position or on the rising edge. The control bit is IIS CTL2 bit10, if high, OE changes to low at falling 
edge of the last bit. 
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РСМ SYNC 
РОМ CIK 
PCM OUT — 21345678 
PCM IN -- 2131415161718 


Figure 6-14 Long frame sync (Shown with 8-bit sample) 


In Short Frame Sync the falling edge of PCM SYNC indicates the start of the PCM word. PCM SYNC 
is always one clock cycle long. 


As with Long Frame Sync, Base Band Chip samples PCM IN on the falling edge of POM СІК and 
transmits PCM OUT on the rising edge. PCM OUT may be configured to be high impedance on the 
falling edge of PCM СІК in the LSB position or on the rising edge. 


Programming IIS. CTLO register bit8 to high configures the Short Frame Sync mode. 


PCM SYNC 
PCM CLK 
РСМ OUT — 1 | |3|4|5 e |7 [8 | 9 | по | 1 |i [13 ia) р 
PCM IN — 2134567189110 п 12 | 13| 14 | 15 | 16 


Figure 6-15 Short frame sync (Shown with 16-bit sample) 


More than one channel connection over the PCM interface is supported using multiple slots. Up to 
three channel connections can be carried over any of the first three slots. 


Long 
PCM SYNC 
or 
Short 
PCM SYNC 


PCM CLK 


PCM OUT 1213141516 | 7 |8 2134056718 


PCM IN — 213456718 234056718 


Figure 6-16 Multi-slot operation with two slots апа 8-bit compounded samples 


Three slots can be configured іп one PCM frame; IIS_CTL2 register bit 2-0 define which channel is 
occupied. Each bit configures one of the three channels. If bitO is high, then 51010 is carrying data. If 
channel 0 and 2 is active, this register is 0x5. 
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PCM data format in TX/RX buffer is different between master and slave mode. If burst size is 16 or 
8bit, in slave mode, data for slot 0 and slot 1 are packed into one word, which locates in lower 
address; data for 51012 locates in higher address; 51010 and slot? fill higher bits (bit31~24). In master 
mode, only 51010 takes lower address and locates on lower bits (bit15~8); slot1, slot2 packed in higher 
address, and 51012 takes lower bits while slot1 in higher bits. Following table shows PCM data format 
for master and slave mode. 


Table 3 PCM data format for master mode 


15 СТІ. Bits / Data arrangement 
bit1~0 channel 


8bit Data for channel 0 on bit 15~8, in lower address. 
Data for channel 1 on bit 31-24, Data for channel 2 on bit 15-8, on higher 
address. 


01 16bit Data for channel 0 оп bit 15-0, in lower address. 
Data for channel 1 on bit 31~16, Data for channel 2 on bit 15~0, on higher 
address 


1x 32bit Data for channel 0 store in low address, data for channel 1, 2 store in high 
address. 


Table 4 PCM data format for slave mode 


IIS СТІ. Bits / Data arrangement 
bit1-0 channel 
bit Data for channel 0 on bit 31-24, Data for channel 1 on bit 15-8, in lower 

address. 
Data for channel 2 оп bit 31-24, on higher address. 

01 16bit Data for channel 0 on bit 31-16, Data for channel 1 on bit 15-0, in lower 
address. 
Data for channel 2 on bit 31-16, on higher address 


1x 32bit Data for channel 0 store in low address, data for channel 1, 2 store in high 
address. 


Table 5 PCM multiple slot and PCM cycle configuration suggestion 


pcm  slot[0] рст slot[1] рст .slot[2] pcm cycle 
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Bit width | pcm 5100] | pcm slot(1] | pcm slot[2] | pcm cycle sample rate clk iis 
32 2 
1 - 1 8 or 44.1 or 48k 26/80MHz 
16,8 4 
Note: 


• |n PCM fraction divide mode, clk iis frequency should be 20 times bigger than bit clock 

e For EDA simulation, pcm slot[2:0]2101, bit widthz8 or 16,pcm cycle»-2 is ok, but software 
test meet some problem when sample rate » 1KHz. So we suggest software engineer setting 
pcm cycle =4 in application. Its ok for both software and EDA simulation. 
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6.4.4.3 15 clock path 
1$ top 
^is slaved 
iis_clk pad out iis sck 
» 
pad out iis sync 
» 
m > 
iis rtx m = 
at la pad in iis di 
double sync 
wr fifo en rd fifo en 
rxf Ісі FIFO « 
rd fifo en wr fifo en 
и — txf. ісі FIFO e 
» iis rf р POLK 
is_slaved 
| lsekcenten 
== double sync pad in iis sck 
< |QDIHaD 
ad [ad 
Ка pad іп iis sync 
ТОНЫ 
Q Q 
< ДЫ” pad in iis di 
lis ckg s Ta 
~ pad_out|iis_do 
> iis rtx s ) 
iis s top 
Figure 6-17 IIS clock path 
Note : 
a. Module clock: iis clk, PCLK. 
b. IO pad: iis sck, iis sync, iis di, iis do. 
с. IIS IP сап be configured as master mode or slave mode. The configure signal is iis slaved 


If iis salved- 1, iis works as slave. iis m top will not work. 
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If iis salved = 0,15 works as master. lis s top will not work. 


d. "divider" block function: iis clk p = iis cIK/M. where M is a clock divider factor. 
e. "reverse" block function: iis clk o = ~ iis clk p. 

f. "sck counter" block function: count iis sck period. Count unit is iis ОК. 

g. "double sync" block is used to resolve crossing clock domain signal. 

6.4.4.4 Pad IO timing 


In default mode, iis output signals, like iis do, iis sync(for master) signal, аге sent at the posedge of 
iis sck. And input signals like iis di, iis sync(for slave), are sampled at the negedge of iis sck. 


Sampling data at negedge of SCK 


iis Sck | 
iis di 1 b 4 
iis do/sync X % x X X 


Figure 6-18 Sampling data at negedge of IIS SCK 


We can also set output signal sent edge as negedge and sampling edge as posedge, like the 
following. 


Sampling data at posedge of SCK 


iis sck | 


iis di X 
iis do/sync X X Ж. x X 


Figure 6-19 Sampling data at posedge of IIS SCK 


The implementation of sampling edge is as following. 


пе ойк [IUUD ААА А ААА ААА АЛЛА 
МО | LS | | | | | | | 
of sck 


] | 


== 
== 
== 


lis sck 
iis di X 


iis do/sync 


Figure 6-20 implementation of sampling data at negedge of IIS SCK 
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"зе p] p Ld pg pg] P ка | 


У 


lis_sck | 


iis di 


iis do/sync x > ES Ж x 


Figure 6-21 implementation of sampling data at posedge of IIS 5СК 
6.4.4.5 Setup time and hold time 


If we assume that max input delay is 10ns and min input delay is Ons for iis di to iis sck. max output 
delay is 10ns and min output delay is 5ns for iis do/iis Irck to iis sck. The clock period time is 50ns 
for iis Sck. 


Sampling Edge 
р 15 СІК period=50ns 


ИЗ CLK 


150! 
Max Input. Delay212ns-» 


> 
Max_hold_time=37ns 


ч 
Min_Setup_time=13ns 


Figure 6-22 implementation of sampling data at posedge of IIS SCK 


Then for iis di, the setup time range is 13ns<setup_time<25ns,and the hold time range is 
25ns«hold time«37ns. For iis do/iis Irck, the setup time range is 
13ns«setup time«25ns,and the hold time range is 25ns<hold_time<37ns 


6.4.5 Control registers 


6.4.5.1 Memory map 


Base address: 15 BASE ADDRESS 


Offset ЕЕ 
ime [Name И 


Write data to this address initiates a 
character transmission through TX FIFO 
І5 TXD 
ко А Read from this address retrieve data from RX 
FIFO 
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Жаны |ше | ___ 


6.4.5.2 Register description 


6.4.5.2.1 liS_TXD 


Description : Write data to this address initiates a character transmission through TX FIFO; Read 
from this address retrieve data from RX FIFO. 


0x0000 IIS RTX register(0x0000 0000) І5 TXD 


| em | з | 30 | о | 2p 27 | 26 | 25 | 24 | 23 | 22 | 20 | 20 | 19 | 19 | 17 | 16 
[Name [PO 


IIS TXD 


" 


ЖЕУ ТЛ CT CR ЕКЕШ 2 Е Е ЕВЕ РАС 
_ у 


IIS TXD 


нн 
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Field Name Туре | Reset Description 
Value 


IIS TXD [31:0] R/W 3270 Write data to this address initiates a character 
transmission through TX FIFO 
Read from this address retrieve data from RX FIFO 


6.4.5.2.2 liS_CLKD 


Description : Integer clock divider 


| Bit зт | 30 29 | 28 | 27 | 26] 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | Reserved 


ПО И 
| eset | | ~ | о | ~ | о ИЕ СИ Е о | о ЕЕ ЕИ И 
| m |15 | 14 | тура | м | о | о | ге |7 [е |5 | 4 | з | 2 | 1 | о] 
| a 90 4 NN* «x ____- 


IIS CLKD 


IIS. CLKD 


ЕЛЕР |» | о |о|о об» Ҷу |» ie | о ИМ 


Field Мате Туре | Reset Description 
Value 


IIS CLKD [15:0] R/W 163 Specify the clock ratio between iis_sck апа clk_iis. 
IIS CLKD = (clk iis / (2 * iis_sck)) - 1 
And iis sck = sample rate * channel number * 
channel length 
For example, if clk iis runs at 76.8MHz, and IIS 
module is configured as 48K sample rate, 2 channel 
and 16-bit channel length, iis sck should be 48K * 2 
* 16 = 1.536МН2, ІІБ CLKD should be (76.8M / (2 * 
1.536М)) - 1 = 24 
Note: When work іп the slave mode, the frequency of 
iis_sck depends on the IIS master, so the register 
IIS CLKD is not used. 


6.4.5.2.3 IIS CTLO 


Description : 115 control register 
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Control register (Reset 0х0000_00С1) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
Eme | 
к= н р | 


5 Ш 
SCK | ISL [155 
РСМ | ОМА ч І5 5 NG | NG_ 
ЕЕЕ ХС > an Е Жа Вы Mee 


| Type | 


СЕЛ De be bee ее 


PCM_EB [15] R/W 1'hO “1”: РСМ mode 
“0”: IIS mode 


ea fa m АМУ 


15 ІНСК РН o тво Active level of left / right 
channel 
“0” low for left 
“1” : high for left 


IS_SYNC_MD Output LRCK or SYNC for IIS 
mode 
"0" : LRCK 
*1" : SYNC 
IS IISC. SHRTF ! "0" : MSB justified in IIS mode 
Long frame in PCM mode 
“1” : iis-compatible format in IIS 
mode 
Short frame in PCM mode 
RTX MD [7:6] RAN í " : idle mode 
" i receive mode 
”: transmit mode 
” : transmit and receive 
BPCHN [5:4] R/W Serial bit per channel 
“00” : 8 bits 
“01”: 16 bits 
“1x”: 32 bits 


IS_SLVD IIS/PCM work as master 
': IIS/PCM work as slave 
“1”: enable transmit data from 
LSB 
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NG_TX [1] R/W тво “1” enable TX data shift out at 
clock neg-edge 


NG_RX R/W 1h1 “1” enable ВХ data shift in at 
clock neg-edge 


6.4.5.2.4 IIS CTL1 


Description : IIS configure register 


СИТЕТТИН О 
Fm [s [® 2 [2 [27 [25 [25 [0 [5 [2 [ 5 [9 [9 [зв [v [в 


Reserved 
Eme | 
Peset | Пе о 1j] И И И ЕЕ И esee И И 
ЕСБЕЛЕЛЕРГЗЕМЕЛЕЛДЕШЕЛЕЗЕЛЕ а | 0 Е 


5 А | IST 3. гт М 
XIO XIO ITVL NUM 
STP STP ONT 

пре [ow ЕЛ | ам [ew [OS 


IS_RXIOSTP [15] R/W 1'h0 Receive IO stop enable 
“1”: enalbe 
IS TXIOSTP [14] R/W 10 Transmit IO stop enable 
“1”: enable 
15 ҒӨСМТ EB | [13] Ve counter enable, for debug 
" enable 


IS NUM СМТ | [12] Count clock for one 
“0” : иск cycle 
“1”: өсік cycle 


ITVL_NUM [11:0] R/W 1270 Used for timeout decision for 
slave mode 
If the slave has not sampled the 
edge of iis_sck in the interval 
(n*4+3)*Tclk_iis, slave will stop 
the receive process and send 
timeout interrupt 


6.4.5.2.5 IIS CTL2 


Description : IIS control register 
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Lm [sro 2 [2 [2r [25 [2 [8 | 5 [2 [ 4 [9 | s [5 | v [ | 


Reserved 


SYNC POS POM CYC PCM SLOT 


Type 


UN NEUEM 
LTJENERERERERERERKRERERERENENEZNNEN 


ее POS [15:11] 5’hO SYNC position when working in 
DSP format: 
0: MSB is available on the 27% 
rising edge of SCK 
Channel length-1: MSB i is 
available on the 197 rising edge 
of SCK 


PCM_OE_EN [10] “1”: Enable data oe change to 
low at falling edge of last bit 

PCM_CYC [9:3] Рст cycle, used for multi slot 
PCM 


PCM SLOT [2:0] RAN 3'h1 Pcm slot, used for multi slot 
PCM 
"001": slot 0 is used 
"010": slot 1 is used 
"100": slot 2 is used 
"011": slot 0 and slot 1 are in 
use 


6.4.5.2.6 IIS CTL3 


Description : 15 АХ НЕО FULL/EMPTY watermark value 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
C 


Reserved 


СТИ ГИ СИ ТИГИНИ 
[wee foa [aw — [m И 


6.4.5.2.7 15 INT EN 


Description : IIS interrupt enable register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕСІ 
ата ш) 


Reserved 


ү ВХЕ ТХЕ ВХЕ 
_FU Res FU _EM Res 
Reserved LL I ur | ae шы РТҮ 2 
SINT 
NT_ СЕМ АМТ 
ЕМ p . EN 


me REE 


Field Name R/W Reset Description 
Value 
ТХЕ ЕМРТҮ ІМТ ЕМ ТО Tx fifo empty interrupt 
enable 


|RXF FULL МТ ЕМ | ишк жк шн Rx fifo full interrupt enable 


TIME OUT INT EN 110 Slave mode timeout interrupt 
enable 

RX_OVF_INT_EN [4] R/W ТО Rx_overrun_reg interrupt 
enable 
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mm ТИ Ес: БЕН ОИ 
ТХЕ_ | ТХЕ ЕШ. ІМТ EN | INT. ЕМ RENI REN Е. |тто __ | Тх | Tx_fifo_full interrupt enable | ЕШ | Tx_fifo_full interrupt enable | enable 


мн EMPTY INT EN т ТО Rx. Шо empty interrupt 
mand ИИ 


LLL 


6.4.5.2.8 1$ INT CLR 


Description : IIS interrupt clear register 


0x001C Interrupt clear (Reset 0x0000 0000) IIS INT CLR 


| ви | 31 | 30 | 29 [26 | 27 зе | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 |17 | 16 | 


Reserved 


ЕЕ 8 


| Type | 


Field Мате R/W Reset Description 
Value 
TIME OUT INT CLR [5] WO 110 Write “1” clear slave mode 
timeout interrupt 
RX_OVF_INT_CLR Write “1” clear 
Rx_overrun_reg interrupt 


|Reseved | IRO [tho һо | 


TXF_FULL_INT_CLR И ho Write “1” clear Tx_fifo_full 
interrupt 

RXF_EMPTY_INT_CLR Write “1” clear 
Rx_fifo_empty interrupt 


Reserved 


6.4.5.2.9 IIS INT RAW STS 


Description : IIS interrupt raw status 
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в ЕНЕЛЕЗЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕКЛЕЛЕЛ 
| Мате | Reserved 

| reset | ой САО Б И СЕ КЕШЕ ШЕ ШЕ ИЕ О ОСЗ ИЕ 
ры нн ене ар е а» 


Ыы и 


| Туре | 


eet 


Raw txf_empty interrupt, 
This bit is set when the 
number of tx fifo data byte is 
less than the tx empty 
watermark value. Auto 
cleared when the condition 
disappears. 


RXF FULL RAW STS Raw rxf full interrupt.This bit 
is set when the number of rx 
fifo data byte is larger than 
the rx full watermark value. 
Auto cleared when the 
condition disappears. 


TIME OUT RAW STS [5] 110 Raw slave mode time out 
interrupt 

RX_OVF_RAW_STS [4] 110 Raw Rx_overrun_reg 
interrupt 


токкон Ja [о [тї [етим | 
ar Ао ған sts) [ай {яо me __[ Raw Tc номите 
ғ вет raw.sts m {яо [rm | rewrote emoy merus | 
[morem [ш [о we [эши е | 


6.45.210 IIS INT MASK STS 


Description : IIS interrupt mask status 
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Lm [x [о] ав [2r [25 [25 [2 [5 [ 2 [8 [ж | » [зв | v [ | 


Reserved 


Peset 5 ИСИ ВСИ о СИ А ДС о о о о о | | | |] 
BAC ЕВ Aa 


~ и 


| Туре | 


Field Мате R/W Reset Description 
Value 


TXF_EMPTY_MASK_STS [7] тво Txf_empty interrupt mask 
status. 

RXF_FULL_MASK_STS 110 Rxf_full interrupt mask 
status. 

TIME OUT MASK STS [5] ТО Slave mode time out 
interrupt mask status 


RX OVF MASK STS Rx overrun reg interrupt 
С == status 
Reserved 


о 
TX FIFO FULL MASK STS NS EP _ Tx n _ full interrupt mask 
status 


RX FIFO EMPTY MASK STS Rx fifo empty interrupt 
ко ин status 


| Reserved = | 


6.4.5.2.11 liS_STS1 


Description : 15 RX FIFO write address and read address 
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Lm [sro 2 [2 [2r [25 [2 а [5 [2 [ 4 [9 [тэ [зв [зт [в 
н 


m | по | па | пој | п о ә е о е | 5 [то 


Reserved 


Feanen Jon [mw [rese vane [рыб БЕНЕН 
oew abbr nea [о 7 |в (вонғозне зығы | 
нема fos fo fwe ЕНГЕННЕН 
[eroon [ий [ro |oo [Рин | 


6.4.5.2.12 IIS 5752 


Description: IIS status register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕІ 
ата шш) 


Reserved 


T Is. BUS TXF TXF RXF | RXF 
Reserved LRG AE AE EM FU EM FU 
CLK DO МЕ МЕ 
ULL ULL PTY LL PTY LL 


| Туре | 


L- ЕЕЕ ЕЕЕ bet 


кеге [on [RW [имею [pesonn — | 
ляк — [mm fo — vw ____| УНИ 
Hsc но [то issoria — | 
mo ^ [m fo m fo. ores 
m |ә |ы (адама — 


ЕКЕНИН REALEMPTY m Thi TX FIFO is real empty. TX 
FIFO has no data 
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TXF REALFULL TX FIFO is real full.(not relates 
to register ТХЕ FULL THLD) 
RXF_REALEMPTY RX FIFO is real empty. RX 
FIFO has no data 
RXF_REALFULL RX FIFO is real full.(not relates 
to register B MO 


TXF EMPTY This bit is set when the number 
of TX FIFO data byte is less 
than the TX empty watermark 
value. Auto cleared when the 
condition disappears. 


TXF FULL This bit is set when the number 
of TX FIFO data byte is larger 
than the TX full watermark 
value. Auto cleared when the 
condition disappears. 

RXF EMPTY This bit is set when the number 
of RX FIFO data byte is less 
than the RX empty interrupt 
watermark value. Auto cleared 
when the condition disappears. 

RXF FULL 110 This bit is set when the number 
of RX FIFO data byte is larger 
than the RX full watermark 
value. Auto cleared when the 
condition disappears. 


6.4.5.2.13 115 5753 


Description : IIS status register 


Fm [so [2 [2 [2r [29 [25 ЕС [5 [2 ЕС Гао ео 


Reserved 
Eme | 
Peset 5] Б И И ЕИ ЕИ И А ИИ И И И 
ЕЛ ЕИЛЕЛЕЕЛЕШЕЛЕЛЕЖНЕЛІЛЕШЕШЕШЕЛЕШЕЛ 
неш у м | | | | | 


ІНСКСМТ 


LRCKCNT [15:0] 16'h0 Number of clk iis cycle per SCK 
cycle or LRCK cycle , depends 
on ctl1[12]. 
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6.4.5.2.14 IIS DSPWAIT 


Description : This register is used for DSP control 


| Bit (зт 30 |æ | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 6 | 
| Name | Reserved 


Ет IUE" 
L3 1-019] sg seis И И И И ИЕ ЕЕ 
Ж ОЕ АЕ И ЕНЕ SC ЛЕ ИЕЛЕ EC С ЕС ЕЕВС 


JISA TX | РХ 
BUS | TX_DATA_S | RX_DATA_S | DMA | DMA 
Reserved -MO WT WT SE SE IIS DSPWAIT 


ie | ІСІ ње [= p 
БІ  RaEREBEREHERESCHRRENES 


IIS BUS MODE | [10] тво 0: iis use 32bit APB bus, 
1: 1$ use 16bit APB bus 


TX_DATA_SWT TX FIFO write data endian for : 
0: = wdata[31:0] (АРВ wdata) 
1: ={wdata[7:0], wdata[15:8], 
wdata[23:16], wdata[31:24]} 
(APB wdata) 
2: = {wdata[1 5:0], wdata[3 1:1 6]} 
(ABP wdata) 
RX_DATA_SWT | [7:6] { RX FIFO read data endian for 
APB rdata : 
0: = rdata[31:0] (FIFO read 
data) 
1: =rdata[7:0], rdata[15:8], 
rdata[23:16], rdata[31:24]) 
2: = (rdata[15:0],rdata[31:16]) 
TX DMA SEL [5] | TX DMA request type select: 
0: request auto clear or by ack 
feed back from DMA 
1: request clear only by ack 
feed back from DMA 
RX_DMA_SEL [4] ! RX DMA request type select: 
0: request auto clear or by ack 
feed back from DMA 
1: request clear only by ack 
feed back from DMA 
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IIS DSPWAIT [3:0] RAN 4'h1 This register is used for DSP 
control 


6.4.5.2.15 IIS СТІ4 


Description : IIS TX FIFO full/empty watermark register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
нн 


Pee | по | па | по | 2 а о ә е о о [8 [ато 


Reserved 


w| e o w р» | = 
L3 RAEES ШШШ >... 


ЕСТІГЕН Jon [AW [Reset Valve [pescipion | 
[mew foa [т юр ——  —  ] 


6.4.5.2.16 liS_STS4 


Description : 15 ТХЕ FIFO write address and read address 


Cm [s T9] [2 [5 9 [25 [2 5 [2 [5 T9 | 9 [ [9 [6 | 
ата | ми 


Reserved 


TXF_WR_ADDR | [12:8] вю Sho ____ | TX FIFO write address 
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[muws [vs [о — ]9 ү — — —  —] 


TXF RD ADDR | [4:0] RO sho TX FIFO read address 


6.4.5.2.17 IIS CTL5 


Description : IIS slave dummy bit mode control register 


Lm [s o [2 [o [2r [2 [25 |» Га [ Га [ж | s [зв [зт е 
Dae == | 


Reserved 


- |f 


Tyne EE oe 


Field Name R/W | Reset | Description 
Value 


неме oa o [mm || 


IIS DUMMY DEBUG | [7] RAW |1'hO 1:when IIS СТІБІБІ-1 and IIS. CTLO[5]-1. 
0: others. 
Note: iis working on fraction mode1 and channel 
width = 32bit, 115 DUMMY ОЕВОС is set to 1. 


І5 CLK DVDR CLR ы ШЕ м Only used for debug. 


15 CLK DVDR MD1 RAN | 10 For only 15 master mode, this bit is used to 
select output serial clock mode. 
0: iis_sck is integrally divided from clk_iis. Refer 
to IIS_CLKD for detailed. 
1:iis sck is fractionally divided from сік iis. 
iis sck = 1/2 * сік iis / (IIS CLKD + 1) 
iis sck * (115 CLKM / IIS CLKN) = target sample 
rate * channel number * channel length 
Note1: the frequency of iis sck is fixed. But the 
actual sample rate is variable, and only average 
is target sample rate. 
Note2: if IIS_CLK_DVDR_MD1 is 1, 
IIS CLK DVDR МОО must be 0. 
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Reserved for debug Reserved for debug 


І5 SCK DUMMY M |H] RAW |1'hO Dummy mode for IIS compatible mode 
ODEO 

IIS SCK DUMMY. M ANM mos Dummy mode for IIS justified mode 
ODEO 


6.4.5.2.18 IIS CLKML 


Description : Fraction clock divider: M[15:0] 


5С6531Е and SC6531M Device Specification 


Note3: 15 CLKM must be not more than 

IIS CLKN. 

Note4: Compared with МОО, the advantage of 
МОЯ is that iis sck is fixed, but the disadvantage 
is that the jitter of sample rate is higher. MDO is 
preferred normally except system needs fixed 
iis 5СК. 


For IIS/PCM master mode, this bit is used to 
select output serial clock mode. 


0: iis. sck is integrally divided from сік iis. Refer 
to IIS_CLKD for detailed. 

1:iis sck is fractionally divided from clk iis. 
target iis sck = 1/2 * сік iis * (IIS: CLKM / 

IIS CLKN) 

target iis sck = sample rate * channel number * 
channel length 


Note1: the actual frequency of iis sck is variable, 
and only average is target frequency. Because of 
this variability, the iis Irck frequency is also 
variable, and only average is target sample rate. 


Note2: #115 СЕК DVDR МОРО is 1, 
IIS_CLK_DVDR_MD1 must be 0. 


Note3: IIS. CLKM must be not more than 
IIS CLKN. 

iis sck always-on enable bit in master mode. 
0: serial clock is issued only during RX/TX 

1: serial clock is always-on 
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Lm [sro 2 [2 [2r [29 [25 [0 [5 [2 [5 [9 | s [8 | v [ 6. 
н 


Reserved 
Тро 7 
| eset | О ЗЕ И ШЕ И И И И БЕ ОИ Е ОНИ ИЕ 
ЕС SEE ВИ АСЗ Е А ЕЕ А 
[ГЕ м 


IIS. CLKML 


СС С | ВС СВ [= [е] 


Field Мате Туре | Reset Description 
Value 
IIS CLKML [15:0] 16h0 | Specify the low 16 bits of fraction clock divider М 
(M[15:0]) 


6.4.5.2.19 IIS CLKMH 


Description : Fraction clock divider: M[21:16] 


Lm [ses [o [2e [2r [2 [25 [9 Га | e | n [o | [зв | v [в 
De == 00000-07 


Reserved 
Eme [UT 
| nt | ЕЕ БИ ЕЕ ЕШ ЕИ И И ИИ И И И 
ЕСЕ ЕЗЕНЕНЕЗЕЛЕРКАРЛЕЛЕШЕНЕИЕЛЕНЕШЕЙ 


Reserved 15 CLKMH 


ef ООО - 
re E Ee С С С EE С ВС С С ОС ОС T2152 


Field Мате Туре | Reset Description 
Value 
IIS CLKMH [5:0] Specify the high 6 bits of fraction clock divider M 
(M[21:16]) 


6.4.5.2.20 IIS CLKNL 


Description : Fraction clock divider: N[15:0] 
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Lm [sro 2 [2 [2r [29 [25 [2 [2 [2 [ 4 [9 | s [8 | v [ | 
C 


Reserved 
| т |]  . . .— 
| reset | О ЗЕ ИШЕ И И И и ЕЕ ОС Е ОНИ ИЕ 
ЕСИЕЛЕЛЕЛЕНЛЕЛЕЛЕЛЕЛЕЛІР 5]4]з]2]1]0/ 
= зот (Қ | 


IIS. CLKNL 


СС С | ВС СВ [= [е] 


Field Мате Туре | Reset Description 
Value 
IIS CLKNL [15:0] 16h0 | Specify the low 16 bits of fraction clock divider М 
(N[15:0]) 


6.4.5.2.21 IIS СІКМН 


Description : Fraction clock divider: N[21:16] 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЕЕЛЕЛЕЛЕЛЕС 
ъ= ли 


Reserved 
Eme 26 
| reset | И ИШ ШИШ ИШЕ ЕЕ ЕИ ЕИ И И ИКИ И И И 
ЕСЕ ЕЗЕНЕНЕЗЕЛЕРЕАРЛМЕЛЕШЕНЕНЕЛЕНЕШЕЙ 


Reserved IIS_CLKNH 


Pe [8 |____љ~о 0-3 - 
re E Ee С С Ee EE С ВС С С С ОС 1 


Field Мате Туре | Reset Description 
Value 
IIS CLKNH [5:0] Specify the high 6 bits of fraction clock divider N 
(N[21:16]) 


6.4.6 Application notes 


6.4.6.1 IIS Program examples 
1. Justified format, master, 16 bits per-channel, LRCK low for left, Program control register: 
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iis сіка = 32’0000_000a 

iis СО = 32100000 0801 

iis ctl = 3210000 091 

iis ctl2 = 32710000 0000 

2. 15 format, master , 8 bits per-channel, LRCK high for left,Program control register: 
iis сіка = 320000 000a 

iis СО = 32'h0000 0ас1 

iis ctl = 32'h0000 091 

iis ctl2 = 32'h0000 0000 


3. DSP (sync) format, master, 16 bits per-channel, MSB is available on the 1st rising edge, 
Program control register 


iis clkd = 32'0000 000a 
iis СНО = 32'h0000 0ad1 
iis ctl = 32'h0000 Of11 

iis ctl2 = 32'h0000 0000 


4. DSP format, master, 16 bits per-channel, MSB is available on the 1st rising edge , Program 
control register: 


iis clkd = 32'0000 000a 

iis ctlO = 32'h0000 Oed1 

iis ctl = 3210000 3111 

iis ctl2 = 3210000 7800 

5. Justified mode, slave, 8 bits per-channel, enable clock counter, Program control register: 
iis ctlO = 32'h0000 08c9 

iis ctl = 32'h0000 3122 

iis ctl2 = 32'h0000 0000 

6.4.6.2 PCM program examples 

Setting IIS. CTLO register bit[15] to “1” enables IIS module working in PCM mode. 


1. Long Frame format, master, 8 bits per-channel, RX at falling edge, TX at rising edge, Program 
control register: 
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iis clkd = 32'0000 000a 


iis СНО = 3210000 80c1 


iis ctl = 32'h0000 Of11 


iis ctl2 = 3270000 0001 


2. 


Short Frame format, master, 8 bits per-channel, 


iis clkd = 32'0000 000a 


iis ctl = 3210000 81c1 


iis ctl = 32'h0000 Of11 


iis ctl2 = 32700000 0001 


3. 


Multi-cycle format, master, 8 bits per-channel, pcm oe-1,pcm cyc-1, 51010 is occupied 


iis clkd = 3270000 000a 


iis СНО = 32'h0000 80c1 


iis ctl = 32'h0000 Of11 


iis ctl2 = 32'h0000 0409 


4. 


Muti-cycle format, master, 8 bits per-channel, pcm сус-2, 51010 and slot! are occupied 


iis clkd = 32'0000 000a 


iis СНО = 3210000 80c1 


iis ctl = 32110000 Of11 


iis ctl2 = 32'h0000 0013 


5. 


Long frame format, slave, 16 bits per-channel, enable clock count, 


iis СНО = 32'h0000 80с9 


iis ctl = 32'h0000 3f11 


iis ctl2 = 32'h0000 0001 


6. 


Short frame format , slave, 16 bits per-channel, enable clock count, 


iis СНО = 32'h0000 81cd 


iis ctl = 32110000 3a1 


iis ctl2 = 32700000 0001 
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6.4.6.3 Clock dividing modes 


In master mode, the IIS serial clock iis_sck is sent from the IIS module, and this clock is divided from 
clk_iis. IIS module provides three modes for clock dividing. 


1. Integer clock dividing mode 

• Both IIS and PCM master support this mode. 

• This mode can be used only if iis sck is integrally divided from clk iis. 

. Mode enable: ІІБ СІК DVDR МО0-Оала!5 CLK DVDR MD1 = 0 

• Only IIS_CLKD is used for dividing; IIS. CLKM and IIS. CLKN are DON'T САВЕ. 
• 15 CLKD = (clk iis / (2 * iis sck)) - 1; iis_sck = sample rate * channel number * 


channel length 

e For example, if clk iis runs at 153.6MHz, and IIS module is configured as 48K 
sample rate, 2 channel and 16-bit channel length, iis sck should be 48K * 2 * 16 = 1.536МН2, 
IIS CLKD should be (153.6M / (2 * 1.536M)) - 1 = 49 


2. Fraction clock dividing modeO 

• Both IIS апа РОМ master support this mode. 

• In this mode, the actual frequency of iis_sck is variable, and only average is target 
frequency. Because of this variability, the iis Irck frequency is also variable, and only average is target 
sample rate. 

• Mode enable: IIS_CLK_DVDR_MDO = 1 and IIS_CLK_DVDR_MD1 = 0 

• IIS CLKM апа СЇ КМ are used for dividing; but 115 CLKD is DON'T CARE. 

• IIS CLKM /IIS_CLKN = 2 * (target iis_sck) / clk iis; (target iis sck) = sample rate * 
channel number * channel length 

• IIS. CLKM = 2 * sample rate (Hz) * channel number * channel length / 100 

• IIS CLKN = clk iis (Hz) / 100 

• For example, if clk_iis runs at 153.6МН2, and IIS module is configured as 44.1K 


sample rate, 2 channel and 16-bit channel length, IIS CLKM = 2 * 44100 * 2 * 16 / 100 = 28224, 
IIS_CLKN = 153600000 / 100 = 1536000. 


3. Fraction clock dividing тоде1 

• Only IIS master supports this mode. 

• In this mode, the frequency of iis sck is fixed. Ви the actual sample rate is 
variable, and only average is target sample rate. 

e Compared with MDO, the advantage of MD1 is that iis_sck is fixed, but the 
disadvantage is that the jitter of sample rate is higher. 

• Mode enable: IIS_~CLK_DVDR_MDO0 = 0 and IIS_CLK_DVDR_MD1 = 1 

• 15 CLKM, CLKN апа CLKD are used for dividing. 

• 15 CLKD = (clk iis / (2 * iis sck)) — 1 

• 15 CLKM / IIS CLKN = (target sample rate) * channel number * channel length / 
iis sck; IIS CLKM must be not more than 115 CLKN. 

• 15 CLKM = 2 * (IIS CLKD + 1) * (target sample rate) * channel number * channel 
length / 100 

. IIS. CLKN = clk_iis / 100 

• Тһе iis sck (or IIS CLKD) should be decided by software. iis sck must бе not 


lower than ((target sample rate) * channel number * channel length). And iis sck should be not too 
high for timing issue. Usually iis sck is a little bit higher than ((target sample rate) * channel number * 
channel length). 

• For example, if clk_iis runs at 153.6MHz, and IIS module is configured as 44.1K 
sample rate, 2 channel and 16-bit channel length. Firstly, we choose iis sck as 153.6М / (2 * (44 + 1)) 
= 1.706667MHz because ((target sample rate) * channel number * channel length) = 1.4112MHz and 
1.706667 MHz is a little bit higher than 1.4112MHz. IIS CLKD = 44, IIS CLKM = 2 * (44 + 1) * 44100 * 
2 * 16/100 = 1270080, IIS. CLKN = 153600000 / 100 = 1536000. 
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4. Some guidelines for clock dividing modes 

• Integer clock dividing mode is preferred if possible, because this mode has fixed 
serial clock frequency and fixed sample rate. 

• If iis sck cannot be integrally divided from сік iis, we choose fraction clock dividing 


modes. If system needs fixed serial clock frequency, mode1 is chosen. Otherwise тодео is preferred 


for small sample rate jitter. 


• 15 master supports both modeO and mode1, and PCM master supports only 
тодед. 
• The frequency options of clk_iis depend on different chips. But 153.6MHz is 


always preferred because this frequency can be divided integrally to support 48K, 24K, 12K, 32K, 16K 


and 8K sample rate. 


5. Fraction clock divide mode1 configure 


Table 7 IIS configure for fraction clock divide 


MDO, MSB-justified Master Slave 

15 CTL[5] 0 x(don't care) 

15 CTL[4] 1 x(don't care) 

15 CTL[1] x(don't care) x(don't care) 

IIS. CTL[0] x(don't care) x(don't care) 

MDO, compatible Master Slave 

15 CTL[5] 0 x(don't care) 

15 CTL[4] 1 x(don't care) 

IIS CTL[1] x(don' care) x(don' care) 

IIS CTL[O] x(don' care) x(don't care) 

MD1, MSB-justified Master Slave 

15 CTL[5] 1 x(don't care) 

15 СТЦА4| 0 x(don't care) 

15 CTL[1] x(don't care) 0 

IIS CTL[O] x(don't care) 1 

MD1, compatible Master Slave 

15 CTL[5] 1 x(don't care) 

15 CTL[4] 0 x(don't care) 

IIS CTL[1] x(don't care) 1 

IIS CTL[O] x(don't care) 0 

Table 8 iis. clk confiugure suggestion 
iis mode rate width clk_iis 
compatible 192k 32 153.6M(Suggest) 
compatible 192k 32 128M(Suggest) 
compatible 192k 32 80M(Not Suggested) 
compatible 192k 32 26M(Not Suggested) 
compatible 192k 16 153.6M(Suggest) 
compatible 192k 16 128M(Suggest) 
compatible 192k 16 80M(Suggest) 
compatible 192k 16 26M(Not Suggested) 
compatible 192k 8 153.6M 
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compatible 192k 8 128M 
compatible 192k 8 80M 
compatible 192k 8 26M 
compatible 44.1k 32 153.6M 
compatible 44.1k 32 128M 
compatible 44.1k 32 80M 
compatible 44.1k 32 26M 
compatible 44.1k 16 153.6M 
compatible 44.1k 16 128M 
compatible 44.1k 16 80M 
compatible 44.1k 16 26M 
compatible 44.1k 8 153.6M 
compatible 44.1k 8 128M 
compatible 44.1k 8 80M 
compatible 44.1k 8 26M 
Justified 192k 32 153.6M(Suggest) 
Justified 192k 32 128M(Suggest) 
Justified 192k 32 80M(Not Suggested) 
Justified 192k 32 26M(Not Suggested) 
Justified 192k 16 153.6M(Suggest) 
Justified 192k 16 128M(Suggest) 
Justified 192k 16 80M(Suggest) 
Justified 192k 16 26M(Not Suggested) 
Justified 192k 8 153.6M 
Justified 192k 8 128M 
Justified 192k 8 80M 
Justified 192k 8 26M 
Justified 44.1k 32 153.6M 
Justified 44.1k 32 128M 
Justified 44.1k 32 80M 
Justified 44.1k 32 26M 
Justified 44.1k 16 153.6M 
Justified 44.1k 16 128M 
Justified 44.1k 16 80M 
Justified 44.1k 16 26M 
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Justified 44.1k 8 153.6M 
Justified 44.1k 8 128M 
Justified 44.1k 8 80M 
Justified 44.1k 8 26M 


Note : 
e In IIS fraction clock divide mode1, clk iis frequency should be higher when bit clock is fast. 
6.4.6.4 Working mode examples 
1. DMA mode,PCM,Slave, 1 6bit 
iis clkd = 3270000 000a 
iis ctlO = 32'h0000 c3d9 
iis ctl = 32'h0000 0111 
iis ctl2 = 32'h0000 0001 
iis ctl3 = 32'h0000 Of0f (threshold is half volume of buffer) 
15 int еп=32'ћ0000 0036 
2. Interrupt mode, PCM,slave, 1 6bit 
iis clkd = 3270000 000a 
iis ctlO = 3210000 83d9 
iis ctl = 32'h0000 0111 
iis ctl2 = 32'h0000 0001 
iis ctl3 = 32'h0000 0101 (threshold is half volume of buffer) 
1$ int еп-32710000 0016 
note : iis is same configuration as pcm mode. 
6.4.6.5 Debug tips 


e То ensure that it is working well, the first step is to test iis sck, iis Irck , iis di, iis do using 
scope or by observing state of IIS STS2. 

e Inthe iis mode, iis Irck changes periodically, and high/low duty ratio is 5096.In the pcm mode, 
iis Irck is a periodical pulse. 

e [fiis sck,iis Irck, iis di, is do is nomal, then you can operate ІІБ TXD. Transmitting a word 
by writing data to IIS TXD in one side(e.g transmitter). Observe the result by reading data 
from IIS TXD in another side(e.g receiver). 

e (іі working on fraction mode1 and channel width = 32bit, 15 DUMMY DEBUG is зе to be 1. 
And in other cases, 115 DUMMY DEBUG should set to be 0. IIS DUMMY DEBUG bit is 
added from r5pO v091 and later versions. It mainly solve bugs when transmitting width is 32 
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bit, sample rate is 192k. In this case, slave will write receiving data to FIFO twice and send 
msb bit too early in versions older than r5p0 v091. 


6.5 12C interface 


6.5.1 Overview 


12С: Inter-Integrated Circuit 


2 wire serial system is a two-wire, bi-directional serial bus that provides a simple and 
efficient method of data exchange between devices. It is most suitable for applications 
requiring occasional communication over a short distance between many devices. 


The interface defines 3 transmission speeds: 
@ Standard mode: 100 Kbps 

@ Fast mode: 400 Kbps 

€ High-speed mode: 3.5 Mbps 


6.5.2 Features 


І2С features list 

ө Software programmable clock frequency 

Software programmable acknowledge bit 

Interrupt driven data-transfers 

Start/Stop/Repeated Start/Acknowledge generation 

Supports Clock Stretching/Wait state generation 

Single Master Operation 

8 word buffer mode support 

normal ,fast and High-speed modes are supported in this design 

Software programmable duty ratio of clock frequency are supported in this design 


6.5.3 Signal description 


The 2 wire serial interface uses a serial data line (SDA) and a serial clock line (SCL) for 
data transfers. All devices connected to these two signals must have open drain or open 
collector outputs. Both lines must be pulled-up to VCC by external resistors. The tri-state 
buffers for the SCL and SDA lines have to be added at a higher hierarchical level. 


Connections should be made according to the following figure: 
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scl_in 

SCL 
scl_out 
sda_in 

SDA 
sda_out 


Figure 6.5-1 І2С PAD connection 


6.5.4 Funtion description 


scl_in 
sda_in 
I2C module 


scl_out INT 


sda_out 


Figure 6.5-2 12С system diagram 


6.5.4.1 System Configuration 


The 2 wire serial system uses a serial data line (SDA) and a serial clock line (SCL) for data transfers. 
All devices connected to these two signals must have open drain or open collector outputs. The logic 
AND function is exercised on both lines with external pull-up resistors. 


The 2 wire serial controller implemented here is a single master device; therefore it starts generating a 
clock as soon as it is enabled. The user should program this register to the desired value before 
starting any transfers. 


Data is transmitted synchronously to SCL on the SDA line on a byte-by-byte basis. Each data byte is 8 
bits long. There is one SCL clock pulse for each data bit with the MSB being transmitted first. There is 
an acknowledge bit following each transferred byte. Each bit is sampled during the high period of SCL; 
therefore the SDA line тау be changed only during the low period of SCL and must be held stable 
during the high period of SCL. A transition on the SDA line while SCL is high is interpreted as a 
command (START or STOP соттапа). 


6.5.4.2 Wire Serial Protocol 
Normally, a standard communication consists of four parts: 


€ START signal generation 
@ Slave address transfer 

Ф  Datatransfer 

Ф STOP signal generation 
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г 
so TL XA f VOX 
| MSB acknowledgement acknowledgement | Sr 
| | signal from slave signal from receiver | | 
| | byte complete, | | 
| | interrupt within slave | | 
clock пе ћеја low while 
| | interrupts аге serviced | | 
SCL | 5 | | Sr | 
| ог 1 1 2 Е ) or | 
$г 
= АСК — 
START or STOP or 
repeated START repeated START 


condition condition 


Figure 6.5-3 Data transfer on the I2C-bus 
1. START signal 


When the bus is free/idle, that is no master device is engaging the bus (both SCL and SDA lines are 
high), a master can initiate a transfer by sending a START signal. A START signal is defined as a 
high-to-low transition of SDA while SCL is high. The START signal denotes the beginning of a new 
data transfer. 


A repeated START is a START signal without first generating a STOP signal. The master uses this 
method to communicate with another slave or the same slave in a different transfer direction (e.g. 
writing to device to reading from device) without releasing the bus. 


The controller generates a START signal when the start bit in the 2ws command Register is set and 
the read or write bits are set. Depending on the current status of the SCL line a START or Repeated 
START is generated. 


2. Slave Address Transfer 


The first byte of data transferred by the master immediately after the START signal is the slave 
address. This is a seven-bit calling address followed by a RW bit. The RW bit signals the slave data 
transfer direction. No two slaves in the system can have the same address. Only the slave with an 
address that matches the one transmitted by the master will respond by returning an acknowledge bit 
by pulling the SDA low at the 9th SCL clock cycle. 


The controller treats a Slave Address Transfer as any other write action. Store the slave device's 
address in the 2ws command register and set the write bit. The controller will then transfer the slave 
address on the bus. 


3. Data Transfer 


Once successful slave addressing is achieved, the data transfer can proceed on a byte-by-byte basis 
in the direction specified by the RW bit sent by the master. Each transferred byte is followed by an 
acknowledge bit on the 9th SCL clock cycle. If the slave signals a No Acknowledge (NACK), the 
master can generate a STOP signal to abort the data transfer or generate a repeated START signal 
and start a new transfer cycle. 


If the master, as the receiving device, does not acknowledge the slave, the slave releases the SDA 
line for the master to generate a STOP or repeated START signal. 


For writing data to a slave, store the data to transmit in the 2ws command register and set the write 
bit. For reading data from a slave, set the read bit. When the transfer is done, an interrupt is generated 
to MCU. The 2ws command bit 8 to bit 15 contains valid data. The user may issue a new write or read 
command at this time. 
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3. STOP signal 


The master can terminate the communication by generating a STOP signal. A STOP signal is defined 
as а low-to-high transition of SDA while SCL is at logical ‘1’. 


6.5.4.3 Arbitration Procedure 


Since the 2 wire serial controller supports single master configurations only, no Arbitration logic is 
added to the controller. Only clock synchronization is supported since slave devices can use this 
mechanism for clock stretching. 


1. Clock Synchronization 


Since the logical AND function is performed on the signals, a high to low transition on SCL or SDA 
affect all devices connected to the bus. The SCL clock signal can be synchronized between multiple 
masters using this feature. Each device starts counting its SCL low period when the current master 
drives SCL low. Once a device’s clock has gone low, it holds the SCL line low until the clock high state 
is reached. 


start counting 
wait HIGH period 


counter 


Figure 6.5-4 Clock synchronization during the arbitration procedure 


2. Clock Stretching 


Slave devices can use the clock synchronization mechanism to slow down the transfer bit rate. After 
the master has driven SCL low the slave can drive SCL low for the required period and then release it. 
If the slave’s SCL low period is greater than the master’s SCL low period, the resulting SCL bus signal 
low period is stretched, thus inserting wait-states. 


6.5.4.4 Timing Prameters 


SDA 


SCL 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
ПЕ 


Figure 6.5-5 12C timing diagram 
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ТТЕ 


fSCL SCL clock frequency 100 kHz 400 kHz 


Hold time (repeated) START 
. condition. After this period, 
ТА the first clock pulse is ыш и 
generated 


tHIGH HIGH period of the SCL clock СИ м 


Set-up time for a repeated 


ome ee анаар АЗ 
suo msi o | - wee - — 


Rise time of both SDA and 20 + 
Fall time of both SDA and 20 + 
condition 

Bus free time between a 


6.5.5 Control registers 


6.5.5.1 Memory map 


г» [Name ст 


0x000C 2WS_DIVIDOR1 2 wire serial system dividor register 
0x0010 2WS RST 2 wire serial system reset register 


0x0014 2WS CMD BUF 2 wire serial system command buffer 
register 
0x0018 2WS CMD BUF CTRL c t system command buffer control 


Spreadtrum Communications, Inc., Confidential and Proprietary 571 of 989 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[ГЄЗ$РВЕАВТВИМ | SC6531E апа SC6531M Device Specification 


Offset n" 
Memes [Name 0000 [Description | 


0х001с 2WS STA STO DVD er T system tHD sta/ tSU sto dividor 


6.5.5.2 Register description 


6.5.5.2.1 2WS CONTROL 


Description : 2 wire serial system control register 


ШСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


І2с revsion 


Ач» — 7 | о | о ЈИ 


Неја Мате Туре | Reset Description 
Value 
[31:15] KaT 16'h700 El — 


саға” ста орі = RAN | 10 peeve — mod bug modify option: 
1:no fix ,O:fix 


І2с dvd opt [13] RAN SCL frequency calculation modifies option. 
1: (freq i2c/A*freq scl )-0.5 = prescale ---r6p0 
0: (freq i2c/4*freq scl)- 2 = prescale ---r3p0 
- Dividor= prescale -1 (no duty ratio) 
- Dividor + low dividor = prescale -2 (duty 
ration) 


i2c hight opt [12] RAN | 700 Asynchronous bug modify option. 
1:fix 0: no fix. 


i2c trim opt [11] Clock duty ratio modify option 
1: enable :adjust the clock duty ratio 0: fix. 


i2c out opt [10] RAW | 700 Output Modify Option. 
0: enable , 1 : no enable. 
2ws noack int clr |] [мо [15 | 2ws no ack response interrupt clear bit 
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ЕЕ |ie mo [re О 
awesome [mr [ro [ты [soamesoanee | 
[езге fe [ro [m [somesa ___________| 


amu |а mo [mo [ране | 
бек [mr [но [ты | ans teoonedacinowiesgevave — | 
[mo [и so [me ан] 


6.5.5.2.2 2WS COMMAND 


Description : 2 wire serial system command register 


0x0004 2ws system command register (Reset 0х0000 0040) 2WS COMMAND 


| ei | за | 30 | 29 Sb | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 |19 |18 | T | 16. 


Reserved 


2ws cmd cmd cmd cmd кы а int à 
2ws data E Spr а ^5 id ©К 


Field Мате Туре | Reset Description 

Value 
[ ew [но етю 
[15:8] 2ws data received or data need to be transmitted 


2ws busy [7] ТБО 2ws busy in exec commands, same with 
2WS_CONTROL bit 2 

2ws_ack 2ws received acknowledge value, same with 
а= CONTROL bit 1 


| 2ws start command | start command 
[max — fo wo [mo ememmcerb ___________ 
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Description : 2 wire serial system dividor registerO 


Cm [sT9]2 ае а |» [s |» [ж [2 [s [o | [18 [т |] 


2ws low dividorO 


нн 


2 eee 
ЕСЛЕНЕНЕНКИЕНЕНЕНЕЯСИЕ о о «с о | о | о 
| ви | 15 | а | из [а | зоо | а 27 [в [$ | 4 | з|2 | 1 | о] 
Co 


2ws dividorO 
Type 
[Rs | о | o | о | о | о| о | о јо о {т [о о | о | о | о j| 


Field Мате Туре | Reset | Description 

Value 
2ws_low_dividorO | [31:16] 16140 | 2ws clock low phase dividor [15:0], default is 0x40 
2ws_dividor0 [15:0] 16140 | 2ws clock dividor [15:0], default is 0x40 


6.5.5.2.4 2WS DIVIDOR1 


Description : 2 wire serial system dividor register 


Fm [sro [= [2 [2r [29 [25 [2 [а | [и [| s [тв [зт [в 
пале | кее _____| 


Reserved 2ws_low_dividor1 
Туе ъъ ПОС | 
| B [is [14 [13 | 2 | v | 0| о | 8 [7 [ 6 з | 4 | 3 2 10 


Reserved 2ws dividor1 


т н 
вв С С С СО С ОС СВ СО ОС ОС ОС ОС ОС ОС ОС ОС 


Бе к Теше  - 
Value 

[ mes [mo |sm [Rene _ 

PT вао [RO [eno [Rem — 

Ado [eo mw ЕС ЖЕСЕСТІГТІСІСІСІГІ | 


Note: 


Change the value of prescale register only when the w2s control[4] bit is cleared and no need clock 
duty ratio modify .Due to the structure of the 12C interface, the controller uses “4*SCL” clock internally. 
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Example: PCLK = 26MHz, desired SCL = 100khz, 
prescale = 26MHz/(4*100khz) — 3 = 62 (dec) = 3e (hex) 
Reset value : 0x40 


6.5.5.2.5 2WS_RST 


Description : 2 wire serial system reset register 


ан а ао | ае о а а а Га Га Га Гао [еее 
[rene О О 


Reserved 
ve 74-777 
| reset | ЖЕЛЕ ИШИ ЕЕ И ЕСЕ И ИНИ ШЕЕ ЕЕ И И 
ЕСШЕЗЕЛЕЛЕЛЕРЗ В ЗВ ЗВ ВЕ В ИЕШЕ 


Reserved 


Field Name Type | Reset Description 
Value 


[mw [so fw 
2ws rst R/W 160 Write with bit 0 set to1 1 will reset the 2ws module, it 
will reset 2WS СМО BUF апа 2WS COMMAND 
registers, and flush command buffer. 


6.5.5.2.6 2WS CMD BUF 


LIEN 


Description : 2ws system command buffer register 


2ws system command buffer register (Reset 0x0000 0000) 
| Bi | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16, 
[Name [м 


Reserved 


Е ЗЕ eae ae ТА ERI] 


2ws cmd buf 


Field Name Type | Reset Description 
Value 


[ела [но [зто [Reseved о 
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2ws_cmd_buf [15:0] R/W 1610 Write command to this register will save the 
command to the command buffer. Read from this 
register after the commands are all finished will 
return the results of the corresponding commands. 
The format of the command and the return result is 
the same as i2c_command register. 


6.5.5.2.7 2WS_CMD_BUF_CTRL 


Description : 2 wire serial system command buffer control register 


0x0018 2ws command buffer control register (Reset 0x0000_0000) пе А | “| 


ә эа Га Ге а ааа Гаи Га ерер 


Reserved 
Eme ы 
Peset | ОВ ОЕ И АШ ЕШ И ОЗ ОИ ОС ES 5 ОКО ЖЕСЕ 
В ER EE eee Е Е Е ЕЕ Е Е 


2ws cmdbuf_rptr 2ws cmdbuf wptr 2ws st cmdbuf Reserved i 
h 


ЕГ | Paw ам [вм] 
ИКИ CHE V REN КАКАЯ 


= all hal) —- 
alue 

2ws command buffer read pointer 

2ws command buffer write pointer 

The state of 2ws command buffer state machine. 

ЕРИ С ТСИ —  — — — 

[мз отш еп [io [RW [reo [Emeetecommanitufermode ________ 


6.5.5.2.8 2WS STA STO DVD 


Description : 2 wire serial system tHD:STA/ tSU STO dividor register 
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2 wire serial system sta/sto dvd register (Reset 
0x001C 0х0000 0069) 2WS STA STO DVD 


ЕЕ pepe Л cse НЕ repe e wee pee] 
|o  _ мр 9 


Reserved 2ws sta sto dvd 


т ___ | нн 


ВИННИ: НИИ 
L3  Д  414Д1ЕБНЕНЕНИЗЛИКИЕНЕНЕЯИЕН 
r EEE ees МЕЛЕЛЕЛЕШЕШЕЛ 


2ws sta sto. dvd 


Field Name Type | Reset | Description 
Value 


аа jro feno jReewed ___ | 


2ws sta sto dvd | [25:0] R/W 2610 | 2ws clock tHD:STA/ 150 STO phase counter num, 
default is 0x69 


Note: 


Change the value of prescale register only when the w2s control[4] bit is cleared and no need clock 
duty ratio modify .This register only valid when the w2s control[11] bit is set to 1. 


Reset value :26x4 = 0x68 «0x69 


6.5.6 Application notes 


List all data formats. Detail the programming flow for the module. For different speed mode, please 
pay attention to w2s dividorO and w2s dividor1 registers according to frequency of PCLK. For fast 
mode and high speed mode, command buffer mode is recommended. 


• Standard mode; a single master operation; a master-transmitter addressing a slave 
receiver with a 7-bit address; single common mode 


w2s rst = 0x0000; И 
w2s dividorO = 0x0040; // 
w2s dividor1 = 0x0000; // 
w2s control = 0x0018; И 2ws en = 1; 2ws ie = 1 
w2s соттала- 0x9C25; //1001110 0 00100101 
// ADDRESS W S W lack 
w2s_command= 0xFE05; // 11111110 0000 0101 
// DATA 
w2s_command= OxFE15; // 11111110 0001 0101 
// DATA Р 


€ Fast mode; a single master operation; combined format; 7-bit address; common 
buffer mode: a burst of 16 commands is written to the buffer 


w2s rst = 0x0000; И 
w2s dividorO = 0x0040; // 
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wes. dividor1 


w2s control 


w2s cmd buf сіті 


w2s cmd buf 
w2s cmd buf 
w2s cmd buf 
w2s cmd buf 
w2s cmd buf 
w2s cmd buf 
w2s cmd buf 
w2s cmd buf 
w2s cmd buf 
w2s cmd buf 
w2s cmd buf 
w2s cmd buf 
w2s cmd buf 
w2s cmd buf 
w2s cmd buf 


w2s cmd buf 


w2s cmd buf сіті 


= 0x0000; 
= 0x0098; 
= 0x0001; 


= 0x9C25; 
= 0x2005; 
= Ox9D15; 
= 0x001B; 
= 0x9C25; 
- 0x2005; 
= Ox9D15; 
= 0x001B; 
= 0x9C25; 
- 0x2005; 
= 0х9015; 
= 0х001В; 
= 0x9C25; 
= 0х2005; 
= 0х9015; 
= 0х001В; 


= 0х0003; 
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// 


// noack_int_en=1; 2у/6 еп-1; 2ws_ie=1 


// 2ws_cmdbuf_en=1 


// write to command buffer, WR command 
// write to command buffer, WR command 
// write to command buffer, WR command 
// write to command buffer, RD command 
// write to command buffer, WR command 
// write to command buffer, WR command 
// write to command buffer, WR command 
// write to command buffer, RD command 
// write to command buffer, WR command 
// write to command buffer, WR command 
// write to command buffer, WR command 
// write to command buffer, RD command 
// write to command buffer, WR command 
// write to command buffer, WR command 
// write to command buffer, WR command 


// write to command buffer, RD command 


// 2ws_cmdbuf_en=1;2ws_cmdbuf_exec=1 


Get interrupt when all commands in command buffer are complete 


w2s_cmd_buf 
w2s_cmd_buf 
w2s_cmd_buf 
w2s_cmd_buf 
w2s cmd buf 
w2s cmd buf 
w2s cmd buf 
w2s cmd buf 
w2s cmd buf 
w2s cmd buf 
w2s cmd buf 
w2s cmd buf 
w2s cmd buf 
w2s cmd buf 
w2s cmd buf 


w2s cmd buf 


= 0x9C00; 
- 0x2000; 
= 0х9000; 
= OxXX1B; 
= 0x9C00; 
= 0x2000; 
= 0х9000; 
= 0x001B; 
= 0x9C00; 
= 0х2000; 
= 0х9000; 
= OxXX1B; 
= 0x9C00; 
= 0x2000; 
= 0х9000; 
= OxXX1B; 


// read from command buffer, WR command 
// read from command buffer, WR command 
// read from command buffer, WR command 
// read from command buffer, RD command 
// read from command buffer, WR command 
// read from command buffer, WR command 
// read from command buffer, WR command 
// read from command buffer, RD command 
// read from command buffer, WR command 
// read from command buffer, WR command 
// read from command buffer, WR command 
// read from command buffer, RD command 
// read from command buffer, WR command 
// read from command buffer, WR command 
// read from command buffer, WR command 


// read from command buffer, RD command 


Spreadtrum Communications, Inc., Confidential and Proprietary 


This document contains information on a product under development. 


Spreadtrum reserves the right to change or discontinue this product without notice. 


578 of 989 


ГЄЗ$РВЕАВТВИМ | SC6531E апа SC6531M Device Specification 


If all commands in command buffer are write commands, no need to read command buffer 


w2s_cmd_buf = 0х2005; // write to command buffer, WR command 
w2s cmd buf = 0x9D15; // write to command buffer, WR command 
w2s cmd buf - 0x001B; // write to command buffer, RD command 
w2s cmd buf сіті = 0x0003; // 2ws cmdbuf еп-1; 2ws_cmdbuf_exec=1 
w2s cmd buf = 0x2000; // read from command buffer, WR command 
w2s cmd buf = 0х9000; // read from command buffer, WR command 
w2s cmd buf = OxXX1B; // read from command buffer, RD command 


6.6 Keypad interface 


6.6.1 Overview 


Here Keypad means "keypad controller" which is one APB device in ARM system. The 
keypad controller scans the external "key matrix" whose maximum size is 8 rows x 8 
columns. It scans the “кеу matrix" row by row and checks the keys of the row one by 
one. There are at most four keys "pressed". "released" status can be detected in the 
same time, which is the so called “multi-key detection". On the other hand, one 
pressed key can generate multi interrupts periodically to software and this mode is 


named the "long key" mode. 


For the reason that the external "key matrix" is pure mechanical, if the geometric 
shape constituted by any three “pressed keys" is a “right-angled triangle “, the keypad 
controller will detect another *inductive pressed" key. For example, if key 1 (x1, y1), 
key 2 (x2, y2), key 3 (x1, y2) are pressed then the key 4 (x2, y1) will also be detected 
as the "pressed" key. The keypad controller will check the geometric shape 
constituted by the three "pressed keys" and if above condition is detected one "error" 
status will be reported to software, which should discard current error multi-keys 
combination. 


Finally, low power of the keypad controller is very important. If the controller finds that 
none key is pressed in the specific time, the clock of most logic inside the controller will be 
disabled to save power and controller goes into the sleep mode. In the sleep mode 
controller will be sensitive to any change of the "key matrix". In other words, any key's 
press or release will wakes up the controller to scan the "key matrix". 


6.6.2 Features 


Support maximum 8 row x 8 column key matrix and size is programmable 
Support at most four keys detection under "ти Кеу" mode 

Support "long key" or "single key" mode for any pressed key 

Support "right-angled triangle" geometric shape detection for the pressed keys 
Support sleep mode to save power 

Support programmable "de-bounce" time for key's press and release 

Support programmable ИО polarity 

Support programmable scan speed 

Support detecting GPIO connection with one row multi columns 
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6.6.3 Signal description 


VDD) PAD 
PAD (Internal 
(Internal А Pullups) 
ТЕ. i 3 
> L Keyout 0 У > > > > > >” уе _ 
> Ка Кеуош 1 х pd x^ > Y x x4 Ж“ 
„| Кеуош 2 У У У У > У >” A Key 
а Matrix 
Controller x Keyout’3 ый 2 > " " " " i 
„| і Keyout 4 X У > > м1 > x^ x^ 
» 
m 
А 


Figure 6.6-1 Keypad connection with external key matrix 


The above diagram shows how to interface the keypad controller and the key matrix 
with pad internal pull-up resistance when the key matrix is 8 rows x 8 columns. For 
key matrix, the input is keyout 0 ~ keyout 7 and the output is the Кеуіп 0 ~ keyin 7. 
Every keyout signal can be enabled or disabled. The keyout signal will be forced to be 
“low level” when it is enabled and only one keyout should be enabled at any time 
during scanning. 


key pressed 


QM | А 


debounce time 


debounce time 


key pressed status 


keypad IRQ 


key pressed IRQ ey released IRQ 


Figure 6.6-2 Single-key mode 
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Кеу0 pressed 
debounce time debounce time 


E ап 


Кеу0 released ІК! 


Кеу0 pressed status long key cycle tim 


long key IRQ / long key ко// long key IR 


Figure 6.6-3 Long-key mode 


keypad IRQ 


keyO pressed IRQ 


keyÜ pressed 


ЕНІН ЕТ ег ~ 


debounce tme debounce time 
key — status | | 
keyl pressed 


debource time debource time 


keyl pressed status 


keypad IRQ 


keyÜ pressed IRQ / keyl pressed IRQ keyl rebased IRQ 


Кеу0 released ІК! 


Figure 6.6-4 Multi-key mode 


In order to reduce chip PAD, GPIO only uses one switch to connect Кеуіпо and GND. 
Comparing with Figure1.1-1, row scan output signal Keyout is not used. If r3p0 
version KPD works in GPIO connection showing as following. r3p0 version KPD will 
detect two keys pressed, but there is only one key is pressed actually. If we press two 
keys, it shows four keys was pressed. 


KEYINI Іа KPD esp 
GND N Old KPDeao 

KEYIN KPD 
GND » AN с КЕ] 


Process 
Core 


KEYOUTI 


KEYOUTO 


Figure 6.6-5 GPIO connection with old KPD (r3p0) 


In order to support detecting one row multi columns GPIO connection, we increase 
eight MUXs in KPD IP(each column increases one MUX), shown as Figure1.1-6. This 
makes each column Keyin signal is effective only when row scan Keyout signal is 
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GND 


GND 


6.6.4 
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effective, so that the new version KPD can support one row multi columns GPIO 


connection. 


KEYINI 


KEYINO 


KEYOUTI 


KEYOUTO 


New KPD (r4p0) 


KPD 
Process 
Core 
(No modified) 


Figure 6.6-6 r4p0 KPD modification strategy 


Funtion description 


Key Value Assignment 
Logic 
APB 
read 
KeyLogic 
1 
Array 
Scan KeyLogic 
APB Clock Logic 2 
Interface domain 
sync 
А KeyLogic 
3 
Sleep-scan 
Control e 
APB Logic Keylogic 
write 4 
Column_in 
&Row_out Logic 
PCLK domain > RTCCLK domain— — — — —» 
Figure 6.6-7 Keypad controller diagram 
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6.6.5 Control registers 


6.6.5.1 Memory map 


ше [ee 
ме| 07 [mm NS 
| Keypad ИО polarity control register = | | Keypad ИО polarity control register | polarity control register 


0х001С | KPD DEBOUNCE CNT Keypad de-bouncing time configuration 
register 


0x0020 KPD LONG KEY CNT Keypad long-key time configuration 
register 

0x0024 KPD SLEEP CNT Keypad sleep wait time configuration 
register 


0x0028 KPD CLK DIVIDE CNT Keypad scan clock division coefficient 
2254. | 


| Keypad кеу status register =| key status register 


6.6.5.2 Register description 
6.6.5.2.1 KPD_CTRL 
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СЕБЕ [короны | ам 
Lm [s p po [2 27 [2 [5 [8 [ 8 [2 [8 [9 | S [5 | v 


KPD KPD KPD KPD KPD KPD KPD KPD 
Reenved ROW ROW ROW ROW ROW ROW ROW ROW 
7_Е 6E 5E 4E ЗЕ 2Е 1E ОЕ 
М М М М М М М М 
тз [T Е и [or аи Ган СА 


KPD | KPD | KPD | KPD | KPD | КРО | KPD | KPD pe 
co. | coL | со | coL | coL | coL | CoL E 
7 E 6 E 5 E 4 E 3 E 2 E 1 E 


Reerved 


| | | | | ан ен | | и 20 


Field Name R/W | Default | Description 
Value 


i | јен [mee 
KPD_ROW7_EN [23] Enable bit for row 7 
KPD_ ROW6_EN [22] Enable bit for row 6 
KPD_ ROW5_EN [21] Enable bit for row 5 
KPD_ ROW4_EN [20] Enable bit for row 4 
KPD_ ROW3_EN [19] Enable bit for row 3 
KPD_ ROW2_EN [18] Enable bit for row 2 
KPD_ ROW1_EN [17] Enable bit for row 1 
KPD ROWO EN [16] Enable bit for row 0 
KPD COL7 EN [15] Enable bit for column 7 
KPD COL6 EN [14] Enable bit for column 6 
KPD COL5 EN [13] Enable bit for column 5 
КРО COL4 EN [12] Enable bit for column 4 
KPD COL3 EN [11] Enable bit for column 3 
KPD COL2 EN [10] Enable bit for column 2 
KPD COL1 EN [9] — |RW|tbt | Enable bit for column 1 
KPD COLO EN [ГИШИ ЛЕЛИН Enable bit for column 0 

[es [s [se s 


КРО LONG KEY EN | [2] R/W | 1'bO When set to 1, keypad can enter long key mode 
if a key is pressed for a long time 

KPD SLEEP EN [1] R/W | 1'bO When set to 1, the keypad can enter sleep 
mode if there is no key press for a certain time. 
The scan will stop until there has a press pulse. 
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Keypad global enable signal. Set 101 will make 
whole keypad work by generate the clk_en 


signal to do scan and other process. 


Notice: port signal кра_еб directly generates 
RTCLK clock gating. 


6.6.5.2.2 KPD_INT_EN 


Pex [э [о] 2 [ж [2r |» [25 Га [5 [ 2 [т [9 [9 еее 
н 


Reserved 
Eme Е. 
Peset | |Б ШИШИШИ И И АЕ ИШИНИ ИШЕНЕ ИЕ 
СИЕ EEE 


ы т я я ан 


o ea M СНИ 


КРБА FONG. Keypad long-key interrupt 
KEY_INT_EN enable for No.4 


КРОЗ ГОМ, Keypad long-key interrupt 
KEY_INT_EN enable for No.3 


КРЕ ақ Keypad long-key interrupt 
KEY_INT_EN enable for No.2 


КРЕТ LONG Keypad long-key interrupt 
KEY_INT_EN enable for No.1 


KPD4 RELEA Keypad release interrupt enable 
INT. EN for No.4 


KPD3 RELEA Keypad release interrupt enable 
INT. EN for No.3 
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KPD2 RELEA Keypad release interrupt enable 
INT. EN for No.2 


KPD1 RELEA Keypad release interrupt enable 
INT. EN for No.1 


KPD4 PRESS _ Keypad press interrupt enable 
INT EN 


for No.4 


KPD3 PRESS Keypad press interrupt enable 
INT. EN for No.3 


KPD2 PRESS Keypad press interrupt enable 
INT. EN for No.2 


KPD1 PRESS _ Keypad press interrupt enable 
INT. EN for No.1 


6.6.5.2.3 КРО ІМТ RAW. STATUS 


0x0008 Keypad interrupt raw status KPD_INT_RAW xd 


ә аэ ә Га а Гаа Гаа Гәрара рә Гере 
мапе ШОН 


Reserved 


______|вма | юр С БЕНЕН 


KPD4_LONG_ [11] Keypad long-key interrupt for 
KEY_INT NOM 
КРОЗ LONG . [10] Keypad long-key interrupt for 
KEY. INT MOS 
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KPD2_LONG_ Keypad long-key interrupt for 
KEY_INT We 


KPD1_LONG_ Keypad long-key interrupt for 
KEY_INT N9A 


KPD4 RELEA Keypad release interrupt for 
NT No.4 


KPD3 RELEA Keypad release interrupt for 
NT No.3 
KPD2 RELEA Keypad release interrupt for 
INT No.2 


KPD1 RELEA Keypad release interrupt for 
INT. EN NO: 


KPD4 PRESS _ Keypad press interrupt for No.4 
INT 
КРОЗ PRESS. Keypad press interrupt for No.3 
INT 
KPD2 PRESS _ Keypad press interrupt for No.2 
INT 
KPD1 PRESS. Keypad press interrupt for No.1 
INT 


6.6.5.2.4 KPD INT MASK STATUS 
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KPD INT MASK STA 
TUS 


ШИШ ИК ЕГ es ees peer СЕЕ ЕЛЕЧЕ 
| ЕЕ 


0х000С Keypad interrupt mask 


Reserved 


NT | NT | NT | NT 
ES BIRR 
L3 = à03ZENEREREKRERIECUNCAHEBERERES 


Reset Description 
ГА ЈИ 


| СӘ [ва | 12] o | Reseed | 


KPD4 MASK LONG No.4 keypad long-key 
interrupt masked by long-key 
KEY INT interrupt enable. 


KPD3 MASK LONG No.3 keypad long-key 
interrupt masked by long-key 
KEY INT interrupt enable. 


KPD2 MASK LONG No.2 keypad long-key 
interrupt masked by long-key 
KEY INT interrupt enable. 


KPD1 MASK LONG No.1 keypad long-key 


KEY INT 


KPD4 MASK RELEA 


INT 


KPD3 MASK RELEA 


INT 


KPD2 MASK RELEA 


INT 


interrupt masked by long-key 
interrupt enable. 


No.4 keypad release interrupt 
masked by release interrupt 
enable. 


No.3 keypad release interrupt 
masked by release interrupt 
enable. 


No.2 keypad release interrupt 
masked by release interrupt 
enable. 
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KPD1 MASK RELEA No.1 keypad release interrupt 
masked by release interrupt 
ALLEN enable. 


KPD4 MASK PRESS _ No.4 keypad press interrupt 
INT masked by press interrupt 
enable. 


КРОЗ MASK PRESS _ No.3 keypad press interrupt 


INT masked by press interrupt 
enable. 


KPD2 MASK PRESS _ No.2 keypad press interrupt 
INT masked by press interrupt 
enable. 


KPD1 MASK PRESS _ No.1 keypad press interrupt 
INT masked by press interrupt 
enable. 


6.6.5.2.5 KPD INT CLR 


[mane _____| Корита dP OL 
Cm [= [=] [s v: [ж [ж [в [ж | 5 [тв [т [8 


Reserved 
туре | 


Е ВЕ ИИ 
Peset 5 Е ЕВ ПОЗА о ВЕ ТВ ОВ СВ ЕЕ ВИ ОСЗ Е И 
ыен зч те ааз 


Ee ж e pe ре pe [e [ею [ею T D 9 


ШШК; Г mp ше —— 


KPD4 LONG . [11] Write 1 to this bit will clear the 
No.4 key long-key interrupt raw 

KEY INT CLR status. 

KPD3_LONG_ [10] МО Write 1 to this bit will clear the 

КЕҮ ІМТ СІН No.3 key long-key interrupt raw 


Spreadtrum Communications, Inc., Confidential and Proprietary 589 of 989 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[ГЄЗ$РВЕАВТВИМ | SC6531E апа SC6531M Device Specification 


Write 1 to this bit will clear the 
No.2 key long-key interrupt raw 
status. 


z 
С 


KPD2_LONG_ 
KEY_INT_CLR 


= 
С 


Write 1 to this bit will clear the 
No.1 key long-key interrupt raw 
status. 


KPD1_LONG_ 
KEY_INT_CLR 


= 
С 


KPD4_RELEA_ 
INT_CLR 


Write 1 to this bit will clear the 
No.4 key release interrupt raw 
status. 


Write 1 to this bit will clear the 
No.3 key release interrupt raw 
status. 


KPD3_RELEA_ 
INT_CLR 


= 
С 


KPD2 RELEA 
INT CLR 


Write 1 to this bit will clear the 
No.2 key release interrupt raw 
status. 

KPD1 RELEA 


INT CLR 


Write 1 to this bit will clear the 
No.1 key release interrupt raw 
status. 


z 
С 


Write 1 to this bit will clear the 
No.4 key press interrupt raw 
status. 


KPD4 PRESS. 
INT CLR 


z 
С 


Write 1 to this bit will clear the 
No.3 key press interrupt raw 
status. 


KPD3_PRESS_ 
INT_CLR 


= 
С 


Write 1 to this bit will clear the 
No.2 key press interrupt raw 
status. 


KPD2_PRESS_ 
INT_CLR 


Write 1 to this bit will clear the 
No.1 key press interrupt raw 
status. 


KPD1_PRESS_ 
INT_CLR 


"Tu 
UNS 


z 
С 


6.6.5.2.6 КРО_РОГАН!ТҮ 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕЛ 
e| = ООВ 


~ 7 
ПЕ С С С ОС ОС ОСЗ ОСЗ ОС ОС ОСИ ОС ОС ОС ОС ОСЗ С 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕНЕНЕНЕНЕНЕН 


KPD_COLUMN_POLARITY KPD_ROW_POLARITY 


м рк 
Peset СЕ Е аара ee 


Reserved 


EM ET m p em 


KPD COLUMN : Column input хог with this value 
to generate the internal column 

РОУ input. This register is used to 
control the column input 
polarity. 


KPD ROW _ : | Internal row output xor with this 
value to generate row output. 

ее This register is used to control 
the row output polarity. 


6.6.5.2.7 KPD_DEBOUNCE_CNT 


0x001C Кра press and release de-bounce time control register ыз се. 


| в [si [0 | 29 | 28 | 27 | 26 | zs | (ga | 23 | 22 | 21 | 20 | 9 | 16 | 17 | 16 | 
Name 4” .  . 


Reserved 


KPD DEBOUNCE CNT 


R/W 


i 


Reset Description 
Value 


m << e 3 


KPD_DEBOUNCE_CNT [15:0] 1610080 Counter for de-bounce time 
It is the function of scan array 
size and clock divider 
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number. 


Default value: 165ms when 
clk_divider is 0 and 42 keys 
аге enable(7*6 array) 


The calculation method is: 


у(тѕ)= (x +1) * array. size 
/(32.768/(clk div num 
+1)) 


6.6.5.2.8 KPD_LONG_KEY_CNT 


0x0020 Кра long key time control register KPD_LONG_KEY_ RE 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
L3. —  JD|  .. .. | 


Reserved 
Type 


a ШИШИ eee 
L3: |» | о | ~ ом о о о о о | ЗВ ЕВ В Е И 
| ви || 14 | за | м | по | о | ге |7 (е |5 | 4 | з | 2 | 1 | о] 
БІ ы 7  — мааа EMEN 


KPD LONG KEY CNT 


d: Nam R/W Reset Description 
Value 


[mss -[w e. [eme —  — —] 


KPD LONG KEY ONT | [15:0] RAN 16'h0400 Counter for long key time 

It is the function of scan array 

size and clock divider 

number. 

Default value: 1.34s when 

сік divider is 0 and 42 keys 

are enable(7*6 array) 

The calculation method is: 

y(ms)= (x +1) * агау size 
/(82.768/(clk div num 
+1)) 


6.6.5.2.9 KPD_SLEEP_CNT 
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0x0024 Counter for enter sleep mode enable(from no key press) KPD_SLEEP_CNT 


[vem | за so | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | орле | Ye | 17 | 16 | 
сү  ш 


т” ШИН Ж ee 
L3 === EXUBEBRCTERBERER 
(em pasa je eea COR CR ГЕККЕ ДЕЛЕЛЕЛЕЛЕЖЕШ 

ІІ ығ 0 


KPD_SLEEP_CNT 


Г 
ІНЕ 


Reserved KPD_SLEEP_CNT 


KPD_SLEEP_CNT — - 0] 23'h080000 Counter for enter sleep mode 
enable(from no key press) 
It is not the function of scan 
number and clock divider 
number. 
Default value:16.384s 
Y(ms)=(x+1)/32.768 


6.6.5.2.10 KPD_CLK_DIVIDE_CNT 


0x0028 Kpd scan clock divider coefficients configuration register 


| Bit [si |o | 29 | 28 | 27 | 26 | 25 | 24/22 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 
Name ЕЕ 


КРО CLK DIVIDE С 
NT 


Reserved 


Reserved KPD_CLK_DIVIDE_CNT 


ef SS 
rese [a o e О О С О ере С С НС С 


Маш R/W Reset Description 
Value 
оо = (00 jremew о, 


KPD_CLK_DIVIDE_CNT | [7:0] R/W Clk_divider[7:0], divide 
RTCLK (32.768 kHz) used for 
keypad. Can slow down 
keypad’s work speed. 
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The RTCLK will be divided 
(cnt + 1) times 


6.6.5.2.11 KPD_KEY_STATUS 


0x002C Keypad keys status register. KPD_KEY_STATUS 


ЕСЕ ВЕ Е ЕЕ с кышынын ЕЕЕ 


КРРА | т^ _СМ кн Шз КРО4_ Re CN | _ КРОЗ | П СМ Жу KPD3 | е СМ 


KPD2 ROW CN | Res | KPD2 COL СМ | _ _ ROW _ KPD1 COL CN 
T vos T T 


meque o HE ON о |е) ю | 
LGB | —— L7 BM | EM | Т” 


Se ee 
Value 

KPD4_KEY_: |КРО4 кеу 86 | |Крра кеу өте _ feno о | No | No.4 key is pressed status | | No.4 key is pressed status | is pressed status 

aan аы а те 
оо: p opem S 
зоот quem [PO mm [чечня 
зн зз qum Cm СО СЕЙ 
meson [шеш [9 [ып [чз _ 
[o qe = | С ОИ 
его ше [PO [ып pestes 
Weeks [а | СО СЕЙ 
мегтоког quem [PO [гып ИИ 
[ СС [ СИ 
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KPD2 COL CNT [10:8] [о | 3'b111 No.2 key column coordinate 
KPD1 KEY STS т JRO fo | No.1 key is pressed status. 
KPD1_ROW_CNT [6:4] LE 3'b111 No.1 key row coordinate 


KPD FOUR KEY CROSS [3] Set to 1 indicates that when 
4 keys are all pressed, these 
keys can be constructed into 
right-angled coordinate 

KPD1 COL CNT [2:0] [ors e 3'b111 No.1 key column coordinate 


6.6.5.2.12 KPD SLEEP STATUS 


0x0030 Keypad sleep status register KPD. SLEEP · PUE 


Ce [ele [а Га [в [= Га Га Га Га Га [ww] v [в 
|" ЕРЕ 


Reserved 


EN 


| Type | 


[lee С o em ИИ 


KPD SLEEP STS Set to 1 shows keypad is in 
sleep state, 0 shows in 
common scan state 


6.6.5.2.13 KPD DEBUG STATUS1 
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KPD_DEBUG zd 


0x0034 Kpd debug status1 register 


 ШЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
н 


КР 

Аез КЕ 

Reserved SPD Pis „ОМ ave KPD_COL_CNT Reserved _ 
УА 

LU 


Reserved 


E 


ED: mun m oem _ 


KPD ROW CNT [10:8] Current scanning key's column 
coordinate 
L9" п Nam 


KPD COL CNT [6:4] Current scanning key's row 
coordinate 
| |в” је" _ о 


KPD KEY VALUE FN NN Keypad scanning flag, active 
high. 


6.6.5.2.14 KPD DEBUG STATUS2 
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0x0038 Keypad debug status2 register KED DEBUG E 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


KPD_KEY4_ STATE ИШЕ KPD_KEY3_STATE 


KPD_KEY2_STATE Y — KPD KEY1 STATE 


Type 


L3 • | > | о | >. ' OCONEE 


____|еа m p eem 


KPD KEY4 STATE | [28:24] 5500001 Key state 4 FSM’s state 
The same as above 


KPD КЕҮЗ STATE a _. 16] 5500001 Key state З FSM’s state 
The same as above 


_ [12:8] 5500001 Key state 2 FSM’s state 
The same as above 


[o о еа 


KPD KEY1 STATE | [4:0] 5'500001 Key state 1 FSM’s state 
00001: release state 
00010: press de-bounce state 
00100: press state 
01000: release de-bounce state 
10000: release busy state 


6.6.6 Application notes 


Be careful, r4p0 KPD only supports detecting one row multi columns GPIO connection. 
Configure 0x0000(KPD_CTRL)register’s bit23-17 to "O"(only гомо is enable). Multi rows 
multi columns GPIO is not supported in г4ро KPD. 


Spreadtrum Communications, Inc., Confidential and Proprietary 597 of 989 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[ГЄЗ$РВЕАВТВИМ | SC6531E апа SC6531M Device Specification 


6.6.7 Clock enable 


There are two clock inputs for keypad controller: clk_rtc and APB PCLK. Before 
enable keypad controller to work these two clocks should be enabled. Please refer 
to the 0x402e_0000 register (GENO in APB global register) 


RTC_KPD_EB Clock rtc enable for keypad 
0: Clock rtc will be off for keypad use. 
1: Clock rtc will be on for keypad use. 


Keypad access enable 


0: The peripheral clock (PCLK) of keypad controller will be 
off so its control registers cannot be accessed by MCU. 


1: MCU can read or write keypad control registers. 


6.6.1 KPD configuration 


Please assure the right “keypad matrix size", “row in/out polarity", "key de-bounce 
time”, and “int enables’. 


Also set the keypad controller works under the “sleep mode” by enable the 
"KPD CTRL' register bit[1] can save power. 


6.7 VBC Interface 


6.7.1 Overview 


The VBC module is designed as a digital interface, for software control and data handling 
with Audio Codec. Digital high-pass IIR filters, digital gain, side tone module and loop path 
are also implemented in VBC for special applications. 


6.7.2 Features 


€ Both ARM and DSP can control Voice Band independently, so both APB bus and 
DSP Z bus are included in VBC module. They are able to access the same VB 
control registers 


Support two ADC channels: ADCO and ADC1 (опе is reserved) 
Support two DAC channels: DACO and DAC1 
Two slave IIS/PCM serial interface for ADC/DAC data 


2 320x16 SRAM are used as ADC ping-pong buffer, in which address 0-159 is for 
ADCO, and address 160-319 is for ADC1 


2 320x16 SRAM are used as DACO, DAC1 ping-pong buffer, in which address 0-159 
is for DACO, and address 160-319 is for DAC1 

Max buffer size of 4 channels supported is 160 

Support DMA access in ARM control mode 

DAC serial 6th-order IIR filter sections are designed for application such as high- 
pass filter and EQ 

DAC auto-level control(ALC) is supported 

DAC digital gain is supported 

DAC output limit is supported 

DAC notch tone and notch filter is supported 

DAC output can be selected as 16 bits or 24 bits 

ADC digital gain is supported 

Side tone is supported 

ADC input signal can be sent to DAC through side tone 

DAC output signal can be loop to ADC 
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€ External IIS serial data can be selected as ADC input 


Ф ADC interrupt to software if one ADC buffer is full 
@ DAC interrupt to software if one DAC buffer is empty 


6.7.3 Signal Description 


6.7.4 Function Description 


MCLK ARM DSP 


PEN EET. а, У 
MC_CLK 
1 MC. DIN[7:0] 


Audio Codec ус AppR[:0] 
| 


| 
1 
| 
| 
| 
| 
| 
| MC_LOAD АРВ МС ADI ADI | 
8bitsuc |< Interface < ч | 
| Slave Master | 
control | Converter | 
interface MC. DOUT[7:0] | 
| » 
--. | ань «ә „> | 
| | | | 
| | | 
— — ———4 АРС BCLK | | | 
/ | ADC Рїпр- | | 
ADC_LRO 
ea: > ADC DS —— Oo Pong Buffer | -» VBC | 
АВО рата | | | 2X160X16 | | | Control |g ip АРВ 
128 Зема | УВС | | Registe | 
Interface DAC BOK Path | | rs | 
Master  . ns = » Control | Г DACO, DACI | | -— —» 7 Виз 
С. о ; DAC DS | Ping-Pong , | | 
DAC!SDATA | SLAVE | Buffer ZUM diii ced 
r | 2Х320Х16 | | 
| A T | < dma ack 
№ AF ҸӘ г ] ПИ лав ЕВ 
125 ext у | 
ad int da int 
External serial 
audio data 
Figure 1 Voice Band Digital Interface 


In the figure, the red parts belong to VBC module, and the blue part, which converts APB bus to uC 
bus. 


Audio Codec digital interface includes clocks, serial audio interface and control interface. MCLK are 
generated from clock managing block in the top level of the chip. IIS/PCM serial interface transfer 
audio data between Codec and 160-word data ping-pong buffer. APB-MC interface converter, together 
with the ADI interface, work as a data bridge between APB/Z-bus and 8-bit uC interface. 


Both ARM and DSP can control Voice Band independently. They are able to access the same VB 
control register, and control the data interrupt frequency. Through ARM and DSP register, four Voice 
paths ADCO,ADC1, DACO, DAC1 can be shut down at different time, VB register access clock can 
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also be shut down. Interrupt will be sent to ARM/DSP after the data in the ping-pong buffer is full for 
ADC channel, or empty for DAC channel. 


In ARM global register 0х8В00_0044, a 1-bit control register “arm_vb_acc” is used to select ARM or 
DSP control voice band. Default value is 0, allowing DSP controlling. 


If ARM controlling is selected, a DMA hardware channel is provided for ADC and DAC respectively. 
Instead of interrupt, DMA request will be sent to DMA after the data in the ping-pong buffer is full for 
ADC channel, or empty for DAC channel. 


6.7.4.1 Path Control and Function Module 
Vbhp en 
DO dae > 
16bit 
DAC] | ~ 
Buffer | 
16bit 
DG_dacl 
Ad0 dgmux sel 
DG adc0 + 
m M 
| | U 
msc us 
ADC | | 
Buffer ! | 
——(X-4—4 | M 
| | U 
X 


DG adcl 


Adl dgmux sel 


Figure 2 VBC Path Control 


The above figure describes all VBC data flow paths. Except the direct DAC and ADC paths, several 
loop paths are added for different application. 


e ADC loop to DAC 
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Side tone module is implemented between ADC and DAC path, and through the side tone 
module, ADC data can loop to DAC, either to the input of DAC HPF, or output of DAC 
channel, added or subtracted by the DAC data. 


@ DAC loop to ADC 


The output of DAC can also loop to ADC path, after right shifting 8 bits and into the ADC 
digital gain module 


The input data of each ADC channel can be selected between the two input channel, and also an 
external-chip input is also designed, which is useful when external audio signal is needed to be 
processed. 


A digital gain is implemented for each DAC and ADC channel, and the gain coefficient DG[6:0] is 
parsed as follows.. 


Gi =DG[2:0] = 0,1,2,3,4,5,6,7 
i 

G0.75[Gi] = [ 128 117 108 99 90 83 76 70 | 
M = DG[6:3] = 0,1,2,3,4,...15 


| 24bits (DAC) 
16615 (ADC) 


lóbits | 


Figure 3 VBC Digital Gain 


The 6th-order IIR high-pass filter is showed in the following figure. The filter is grouped into 3 parts. 
Each part is a 2" -order IIR, and implemented in one module, named vbhp. s01.v, vbhp_s23.v and 
vbhp 45.v. In each 279-огаег IIR, DACO and РАСТ share the hardware, so after a valid-in signal, the 
DACO data are processed first, and then the DAC1 data are processed. After DAC1 data processing 
finishes, the valid-out signal is generated. 


All the data during IIR processing are 34bits. The input 16bits data are left shifted 16bits and extended 
2 bits to be 34bits, and the output data are 28bits for ALC module processing. 


As for the ALC module, please refer to the document “SC850X УВС АГС Design Specification". 


The 8bits hp limit control register is for the output limit logic. The output signal also can be limited to 
an expected value, and the value is hp limit[7:0]««16--16'hFFFF. 
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Note 1: The input 16bit data of the 6-band IIR are left shifted 16bits and then extended to be 34bits, 
but the output 34bits data from the 6-band IIR are first right shifted 6 bits to be 28bits, pass through 
ALC, clipped to 24bits, and then right shifted 8 bits after the limiter to be 16685. 


Note2: Since the input data is 16bits left shifted, and the output data аге 6+8=1 4bit right shifted, if the 
digital gain and the 6-band IIR are both configured to be bypass-state, the output of DAC is 4-times 
amplified. 


Note3: If the 6-band IIR is enabled, the following configuration of the 43 HPCOEF registers is 
corresponding to the bypass-state of the 6-band IIR 


HPCOEFO: ћ1000 HPCOEF1: ‘h4000 HPCOEF2: 'h4000 
НРСОЕЕЗ: 'h0000 HPCOEF4: 10000 HPCOEFS: 'h0000 HPCOEFE: 'h0000 


НРСОЕЕ?: ’h1000 НРСОЕҒ8: 14000 HPCOEFS9: 'h4000 
HPCOEF10: 710000 HPCOEF11:'h0000 HPCOEF12:'h0000 HPCOEF13: 'h0000 


HPCOEF 14: ’h1000 HPCOEF15: 'h4000 HPCOEF16: 'h4000 
HPCOEF17: 710000 HPCOEF18: h0000 НРСОЕР19: 'h0000. HPCOEF20: 'h0000 


HPCOEF21:'h1000 HPCOEF22: 'h4000 HPCOEF23: 'h4000 
HPCOEF24: 'h0000 HPCOEF25: 'h0000 HPCOEF26: ’h0000 HPCOEF27: 'h0000 


HPCOEF28: 'h1000 HPCOEF29: 'h4000 НРСОЕРЗО: 'h4000 
HPCOEF31:'h0000 HPCOEF32: 'h0000 НРСОЕЕЗЗ: 'h0000 HPCOEF34: 'h0000 


HPCOEF35: 'h1000 HPCOEF36: 'h4000. HPCOEF37: 'h4000 
HPCOEF38: 'h0000 НРСОЕҒЗ9: 'h0000 HPCOEF40: 'h0000 HPCOEF41: 'h0000 


HPCOEF 42: 'h1000 
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50 B0 0 A0 0 51 B0 1 A0 1 
4 


34bits А 
(2500, D[31:0] } Za 
-А1_0 А1_1 
<16 в ВІ 1 
A 315 >15 15 5515 
16bits 
zi Ж 


в2_0 -А2_0 В2_1 -А2_1 
»15 > >>15 [>>15 № >>15 
52 во 2 АО 2 53 во з АО 3 
4 


>>15 >>15 5515 >>15 


B22 -A2_2 B23 -A2 3 
>>15 | >>15 >>15 5515 


54 BO 4| A0 4 55 В05 А0_5 56 
bits 28bits 


Za А 
B14 АТА ЗЕ А А1_5 
>15 >>15 >>15 A» + )«-(>15 
zn 
B2 4 А2 4 B25 A А2 5 
»15 > >>15 515 ON 15 


Figure 4 VBC 6-order DAC IIR filter 


Тһе side tone module includes a high-pass filter and a digital gain. The coefficient N[3:0] of the high- 
pass filter should be configured by software. The digital gain of side tone is the same with the DAC 
and ADC channel digital gain. 


Notch Tone 
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БИЛЕ Notch_L 


С) 


БЕ | g 
PT_level +/-/0 
Build t ы PT level L 
е7) 
Release t —— Т1 
Hold t ——> 8 > | 
БЕЛ Pilot Tone Y 
ИЗ 
PT Enable ————P>| Generator PT level ® 
РТ Tone 6.4 
УТ level № 
— Build t > VT level L >/ 
Release t — № T2 PSI: 
Hold t — | ү; ВА АИ 
а Vibrate Tone LU 
VT Enable — — —— 9», Generator VT level R 
VT Tone s e 


+/-/0 
G 


HPF_R Notch R 


са 
у 


Figure 5 Notch Tone 


Pilot tone : used for voice coil temperature measurement 
Vibrate tone: used for 3-in-1 speaker. 


| Hold t > 


Release with Hold t 


Enable Ке]еаче control 


Build t Release t 
0 1 2 3 0 
Tone_s 
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1 zz! Gi = DG[2:0] = 0,1,2,3,4,5,6,7 
hz = (1-1»»(N4D ) —————— ж 
1- (1-1>М) 71 G0.75[Gi] = | 124117 108 99 90 83 76 70 ] 
M = DG[6:3] = 0,1,2,3,4,...15 
N= НРЕ[3:0] = 0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15 
| 00.75[61] | 
24615 16bits! 


DAbits 


ET + 
| 


>>(М+3) И = 
| 


1665 


>>N 


HPF by-pass 


16bits 


Figure 6 VBC Side Tone 


6.7.4.2 Clock Domain 


Clock for ADC/DAC 125 slave interface and data buffer can be shut down independently. Totally four 
clocks input to voice band interface: 


e ADC_BCLK for ADC 125 Slave block, ADC digital gain апа ADC data buffer. Control signal: 
vb ad0on and vb ааїоп. If ARM controlling voice band, the two control bits are located іп 
global control register Ох8В00_ 0044 bit[5:4]. If DSP controlling voice band, the two control 
bits are located in STC(system timing and controls) control register 0х0064 0294 bit[6:5]. 

e DAC BCLK for DAC 125 Slave block, DAC digital gain, DAC high pass filter and DAC data 
buffer. Control signal: vb daO0on апа vb daton. If ARM controlling voice band, the two control 
bits are located in global control register 0Х8В00 044 bit[4:3]. If DSP controlling voice band, 
the two control bits are located in STC(system timing and controls) control register 
FORCE PD bit[8:7] . 

e АРВ сіоск or Z bus clock for ADC,DAC data buffer, selected by arm vb acc, global control 
register 0х8В00_0044 bit[7] . 

e СІК 12M for Audio Codec main clock. 


6.7.4.3 125 Slave Interface 


The 125 slave interface receives serial ADC data under the control of АОС BCLK апа Арс LRO, 
which are generated by audio codec 125 master interface, and sends serial DAC data under the 
control of DAC. BCLK and DAC LRO, which are also generated by audio codec 125 master interface. 
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6.7.4.4 Audio Codec control Interface 


For the control registers located in audio codec, ARM or DSP access them through an 8-bit parallel uC 
interface. The 8-bit parallel uC interfaces are synchronized to MC_CLK. The other control signals, 
MC_ADDR, MC_LOAD and MC_DIN, are supposed to be generated on MC_CLK rising edge. 


To read registers in the audio codec, ARM/DSP sends a read operation through the ADI interface, and 
the APB-MC bridge generates MC_ADDR, to the Audio Codec, then the Audio Codec outputs 
MC_DOUT data after a Tread delay. MC_DOUT can be sampled by the APB-MC bridge just after the 
Tread delay time (sure on the next rising edge of MC_CLK). MC_DOUT will be sent to ARM/DSP 
through the ADI interface after word length expanded to 16 bits. 


To write registers in the audio codec, ARM/DSP sends a write operation through the ADI interface, 
and the APB-MC bridge generates MC_ADDR, MC_LOAD and the input data MC_DIN on the 
MC_CLK rising edge. MC_DIN is sampled by the Codec on the next MC_CLK rising edge. 


The following two figures show the read and write timing of the 8-bit parallel uC interfaces. 


MC_DOUT can be 


/ latched 


MC_ADDR{6:0] X | Valid X 
MC. DOUT[7:0] | | Мана ГА 


Figure 7 Parallel uC Interface Register Read Timing 


MC_DIN is latched in 
SFR register 


MC_CLK /| NN / | 
MC. ADDR[6:0] X Valid | | 
| | \/ | 
MC. DIN[7:0] X valig | | 


MC_LOAD 


Figure 11-1 
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Figure 8 Parallel uC Interface Register Write Timing 


6.7.4.5 Digital Audio Data Buffer 


Two 160x16 bit SRAM work as ping-pong buffers for each channel. The 4 160x16 SRAM for DACO 
and DAC1 ping-pong buffers are combined to 2 320 x 16 SRAM. The address 0 ~ 159 in each SRAM 
is DACO ping-pong buffer, and the address 160~319 in each SRAM is DAC1 ping-pong buffer. It’s the 
same for ADCO and ADC1 ping-pong buffer. 


Received voice data are read out from ADCO and ADC1 data buffer by software, and data for transmit 
are sent to DACO, DAC1 data buffer also by software. Buffer size is programmable from 1 to 160 
words. ADC interrupt(shared by ADCO and ADC1) will be generated when ADC data buffer is full 
(written by hardware), and DAC interrupt (shared by DACO and РАСТ) will be generated when DAC 
data buffer is empty (read by hardware). Voice interrupt frequency can be calculated from the buffer 
size. For example: when playing voice at 8 kHz sampling rate, buffer size is 160 words, the interval 
between two interrupt is: 125 us x 160 = 20 ms. 


If DAC and ADC buffer sizes are the same, after voice band is enabled, the buffer size is not changed, 
two interrupts should be synchronized (within one voice sample duration), either one can be used as 
buffer full/empty interrupt. 


Address counter for each path will be reset to zero after interrupt is generated or at VBENABLE 
register (0ХВВ06 bit 15) changing from low to high. 


6.7.5 Control Registers 


6.7.5.1 Memory map 


DSP side base address: 0x0063 0000 
DSP controls the Voice Band Controller (VBC) by default. 
ARM side base address: 0x8200. 3000/0x1063 0000 


From the ARM side, please set 0х8В00 0044 bit[7] = 1'b1, to enable ARM access to 
VB 


Note: 


ARM can access Voice Band Codec module either through APB space, at base 
address 32718200 3000 or through AHB space (from ARM matrix to DSP 
matrix), at base address 32'h1063 0000. 


For all Voice Band Codec registers through AHB space, please use half-word 
access; byte, word, or double-word accessing is forbidden. If access through 
APB space, only word access is permitted. 


Table 7-6 Voice Band control registers 
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[erii [mme — eei — 
КЕЛЕСІ [> | 
(0x0014~0x0018) 


0x0048(0x0024) | DAHPCTL анаи 


005000070) 
0000050090) 
50064050053 
00000050090) 
00066110006 


DAC ALC coefficient: 
0х0074(0х003А) | DAALCCTL10 DAC ALC coefficient: 
attack_rate_ex 
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[erii [mme — esi — 
ИЕ 


0x00A0(0x0050) | DANCH PTGR 5 СЕ 


0x00C4(0x0062) | DANCH_VTGR қ Dun tone v Agi channel 


0x00CC(0x0066) DAC notch tone vt gain up 
0x00D0(0x0068) DAC notch tone vt hold t 
0x00D4(0x006A DAC notch tone status 


) 

0х0008 ~ 0х00ЕС rf vbc addr share: 
(0x006C ~ 0: Reserved 
0x007E) 1: notch ед4 coef address 

DAC 6 band IIR High-pass filter 
0x0100 (0x0080) | HPCOEFO coefficients s0 

DAC 6 band IIR High-pass filter 
0x0104 (0x0082) | HPCOEF1 coefficients БО_0 

DAC 6 band IIR High-pass filter 
0x0108 (0х0084) | HPCOEF2 coefficients a0_0 
0x010C (0x0086) | HPCOEF3 DAC 6 band IIR High-pass filter 

coefficients 61_0 

DAC 6 band IIR High-pass filter 
0x0110 (0x0088) | HPCOEF4 coefficients а1_0 

DAC 6 band IIR High-pass filter 
0х0114 (0х008А) | HPCOEF5 coefficients b2_0 

DAC 6 band IIR High-pass filter 
0x0118 (0x008C) | HPCOEF6 coefficients а2_0 

DAC 6 band IIR High-pass filter 
0x011C (0x008E) | HPCOEF7 edelficlents s1 
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0х0120 (0х0090) | HPCOEF8 РАС 6 band IIR High-pass filter 
coefficients bO 1 

0х0124 (0x0092) | HPCOEF9 DAC 6 band IIR High-pass filter 
coefficients а0 1 

0x0128 (0х0094) | HPCOEF10 РАС 6. band IIR High-pass filter 
coefficients b1_ 1 

0x012C (0х0096) | НРСОЕЕ11 DAC 6 band IIR High-pass filter 
coefficients а1 1 

0х0130 (0х0098) | HPCOEF12 РАС 6 band IIR High-pass filter 
coefficients b2_1 

0х0134 (0х009А) | HPCOEF13 DAC 6 band IIR High-pass filter 
coefficients а2_1 

0х0138 (0x009C) | HPCOEF14 DAC 6 band IIR High-pass filter 
coefficients s2 

0x013C (0х009Е) | HPCOEF15 DAC 6 band IIR High-pass filter 
coefficients bO 2 

0х0140 (0x00A0) | HPCOEF16 DAC 6 band IIR High-pass filter 
coefficients a0 2 

0x0144 (0x00A2) | HPCOEF17 DAC 6 band IIR High-pass filter 
coefficients b1 2 

0x0148 (0х00А4) | HPCOEF18 DAC 6 band IIR High-pass filter 
coefficients a1 2 

0х014С (0x00A6) | НРСОЕЕ19 DAC 6 band IIR High-pass filter 
coefficients b2 2 

0х0150 (0x00A8) | HPCOEF20 DAC 6 band IIR High-pass filter 
coefficients a2 2 

0х0154 (0x00AA) | HPCOEF21 DAC 6 band IIR High-pass filter 
coefficients s3 

0x0158 (0х00АС) | HPCOEF22 DAC 6 band IIR High-pass filter 
coefficients bO 3 

0х015С (ОХООАЕ) | HPCOEF23 DAC 6 band IIR High-pass filter 
coefficients аб 3 

0x0160 (0х00В0) | HPCOEF24 DAC 6 band IIR High-pass filter 
coefficients b1 3 

0x0164 (0x00B2) | HPCOEF25 DAC 6 band IIR High-pass filter 
coefficients a1 3 

0x0168 (0x00B4) | HPCOEF26 DAC 6 band IIR High-pass filter 
coefficients b2 3 

0х016С (0x00B6) | HPCOEF27 DAC 6 band IIR High-pass filter 
coefficients a2 З 

0х0170 (0x00B8) | HPCOEF28 DAC 6 band IIR High-pass filter 
coefficients s4 


0х0174 (0х00ВА) | HPCOEF29 DAC 6 band IIR High-pass filter 
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[CL LLL. әкеле b 4 


DAC 6 band IIR High-pass filter 
0х017С (0х00ВЕ) | HPCOEF31 DAC 6 band IIR High-pass filter 
coefficients b1 4 
0x0180 (0x00C0) | HPCOEF32 DAC 6 band IIR High-pass filter 
coefficients a1 4 
0x0184 (0x00C2) | HPCOEF33 DAC 6 band IIR High-pass filter 
coefficients b2 4 
0x0188 (0x00C4) | HPCOEF34 DAC 6 band IIR High-pass filter 
coefficients a2 4 
0х018С (0x00C6) | HPCOEF35 DAC 6 band IIR High-pass filter 
coefficients s5 
DAC 6 band IIR High-pass filter 
0x0190 (0x00C8) | HPCOEF36 coefficients Во 5 
0x0194 (0х00СА) | HPCOEF37 DAC 6 band IIR High-pass filter 
coefficients а0 5 
DAC 6 band IIR High-pass filter 
0х0198 (0х000СС) | HPCOEF38 Coefficients b1_5 
0x019C(0x00CE) | HPCOEF39 DAC 6 band IIR High-pass filter 
coefficients a1 5 


DAC 6 band IIR High-pass filter 
0x01A0 (0x00DO) | НРСОЕҒ40 coefficiónts b2. 5 
0x01A4 (0x00D2) | HPCOEF41 DAC 6 band IIR High-pass filter 
coefficients a2_5 
í Е 


0x01A8 (0x00D4) | HPCOEF42 DAC 6 band IIR High-pass filter 
coefficients s6 


Left channel low 16bit 
0x0040(0x0020). | ПАС NCH COEFO Em r^! HPF &1 gain L(shared) 

Left channel high 8bit 
0x0044(0x0022) | ПАС МОН COEFO | Elliptic4 HPF s1 gain L(shared) 

Left channel low 16bit 
0х0048(0х0024) ` | DAC_NCH_COEF1 [Бүк HPF «1 b L(1) (shared) 


0х004С(0х0026) 2... (shared) 
ІІІ cet КЕГЕН 2 (stared 
КОО Ер НЕР ЕТ DL @) hareg 
0х0058(0х002С) EN HE SED (3) (shared) 


0х005С(0х002Е) | ПАС МОН COEF3 | Left channel high 8bit 
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[onset aaaress [ame ыыы — 
Cd СИИ 


ое d (2) (shared) 
EE шы 
2. Еа (3) (shared) 
НЫ Ee темы 
Ёш НЕР т пак. ыы 
sin st анша 
Pitot He МИ BC harea) 
Сі HPF FU) share) 
plot HPF ST BCR лава 
ЕНЕ HP ib (ај (shared) 
plod HPF S1 БР а (chard 
Dice HPF SER сылағы 
plot HPF ST R2 here) 
plot HPF ЗР А а өлше 
Eich HP S1 D (9) (shared) 
plot HPF ot G) haron 
SE TET дил гөө 
РР ап апав 
ЕИ 
аата їй 
Е eo b (2) (shared) 
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Left channel high 8bit 
0х00В4(0х005А) | DAC_NCH_COEF14 Elliptic& НРЕ s2 b L (2) (shared) 
Left channel low 16bit 
0x00B8(0x005C) | DAC МОН COEF15 Elliptic& HPF s2 b | (3) (shared) 
Left channel high 8bit 
0х00ВС(0х005Е) | DAC МОН COEF15 Elliptic& НРЕ 62 b L (3) (shared) 
Left channel low 16bit 
0х00С0(0х0060) | DAC_NCH_COEF16 Ellipicá НРЕ 52 b 1 (2) (shared) 
Left channel high 8bit 
0x00C4(0x0062) | DAC_NCH_COEF16 Elliptic& HPF_s2_b_L (2) (shared) 
Left channel low 16bit 
0x00C8(0x0064) | DAC NCH COEF17 Elliptic& HPF s2. b 1 (3) (shared) 
Left channel high 8bit 
0x00CC(0x0066) | ПАС МОН COEF17 Elliptic& HPF $2 b L (3) (shared) 
Right channel low 16bit 
0х0000(0х0068) | DAC NCH COEF18 Ейіріс4 НРЕ 52 gain. R(shared) 
Right channel high 8bit 
0x00D4(0x006A) | DAC NCH COEF18 Elliptic4 HPF s2. gain- R(shared) 
Right channel low 16bit 
0х0008(0х006С) | DAC NCH COEF19 Ейіріс4 НРЕ s2 b. Ви) (shared) 
Right channel high 8bit 
0х000С(0х006Е) | DAC. МОН COEF19 Elliptic& НРЕ s2. b. R(1) (shared) 
Right channel low 16bit 
0х00Е0(0х0070) DAC МСН COEF20 Elliptic4 НРЕ s2 b В (2) (shared) 
Right channel high 8bit 
0х00Е4(0х0072) DAC NCH COEF20 Elliptic& НРЕ 62 Ы R (2) (shared) 
Right channel low 16bit 
0х00Е8(0х0074) DAC МСН СОЕҒ21 Ейіріс4 HPF_s2_b_R (3) (shared) 
Right channel high 8bit 
0х00ЕС(0х0076) | DAC_NCH_COEF21 Elliptic& HPF_s2_b_R (3) (shared) 
Right channel low 16bit 
0х00Ғ0(0х0078) DAC МСН СОЕҒ22 Elliptic4 НРЕ s2 b В (2) (shared) 
Right channel high 8bit 
0х00Ғ4(0х007А) | DAC. МОН COEF22 Elliptic& HPF_s2_b R (2) (shared) 
Right channel low 16bit 
Ox00F8(0x007C) | DAC МСН COEF23 Elliptic& НРЕ 62 b В (3) (shared) 
Right channel high 8bit 
0х00ҒС(0х007Е) | DAC МОН COEF23 Elliptic& НРЕ 62 b В (3) (shared) 
Left channel low 16bit 
0x0100 (0x0080) | ПАС МСН COEF24 Elliptic& НРЕ 69 gain L(shared) 
Left channel high 8bit 
0x0104 (0x0082) | ПАС МСН COEF24 Elliptic& НРЕ 53 gain L(shared) 


0х0108 (0x0084) | DAC. МОН COEF25 | Left channel low 16bit 
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зала [me ыыы — 
еее HPF sS b 00 shared 


cos HPP Sd LC) Gare 
.. (2) (shared) 
cles Wer 20 @) haren 
.. ae (3) (shared) 
ЕН ала 
Ерс РР З В (aed 
clos HPP 20 Gre 
A ed pL (3) (shared) 
САЕН 
ie HF Sen ong 
SAGE EE c gui. пале 
plot НЕЕ 53 АП) here) 
Stee HPP oA) авина 
plot HPF S3 b A) (hae 
o 
plot HEE 55 b A G) (raed 
Ере HER ГЬ Н слава 
Ере HPF S9 BR (2 (chard) 
Ере Wer si (2) лаге 
Ере HPF S3 о з here 
pos HE SS А лава 
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6.7.5.2 Register Descriptions 
6.7.5.2.1 VBDAO 
Description : 


0x0000 (0x0000) Voice band DACO data (reset 0x0000_0000) VBDAO 


| Bi зт | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | Reserved 


ol | | ОС ОС ce ОС ОС ОС ОС cc 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕНЕЛЕНЕНЕНЕНЕНЕНЕН 


VBDAO 


ші 
" 
me o С С С БСВ ОСЗ ОСЗ ОС ОС ОС ОС ОС С С С С 


Field Мате Туре | Reset Description 
Value 


VBDAO [15:0] R/W 1610 Voice band DACO channel data from ARM/DSP. 
ARM/DSP writes every word of DACO data to this 
control register, and VBC moves the 16bits data to 
corresponding address of DACO buffer one by опе 


6.7.5.2.2 VBDA1 


Description : 


0x0004 (0x0002) Voice band DAC1 data (reset 0х0000 0000) VBDA1 


Bit зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | Reserved 


Type 


Ж ЖЕТИ ЛЕТА COR COR CORR IECIT I DE ЗИ ВИТАС 
[Name |e 


VBDA1 


ПЕ o SKE СО ОС ОСЗ ОСЗ ОС ОС ОС ОС ОС ОС ОС ОС С 


Field Мате Туре | Reset Description 
Value 
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VBDA1 [15:0] R/W 1610 Voice Бапа DAC1 channel data Нот ARM/DSP. 
ARM/DSP writes every word of DAC1 data to this 
control register, and VBC moves the 16bits data to 
corresponding address of DAC1 buffer one by one 


6.7.5.2.3 VBADO 
Description : 
0x0008 (0x0004) Voice band ADCO data (reset 0x0000_0000) VBADO 


| Bi зт | зо | 29 | 28 | 27 | 26 | 25] 24 оз | 22 | 21 | 20 | t9 | 18 | 17 | 16 | 
| Name | Reserved 
| Type | 


ПЕ С С С СО ИС ОСЗ ОСЗ ОСЗ ОС ОС ОС О ОС ОСЗ ОСЗ С 
ШІИЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕНЕНЕНЕЛЕНЕН 
папе CCS 


VBADO 


е | Го Ke eR 


Field Name Туре | Reset Description 
Value 


VBADO [15:0] 16'h0 ADCO channel data from Audio CODEC to 
ARM/DSP. VBC moves every word from ADCO 
buffer one by one to this register, and ARM/DSP 
read the ADCO data from this register 


6.7.5.2.4 VBAD1 
Description : 
0x000C (0х0006) Voice band ADC1 data (reset 0x0000 0000) VBAD1 


| Bi зт | 30 | 29 | 26 | 27 | 26 | 25 | 26 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Мате | Reserved 
| Type | 


Type 


VBAD1 


а ee ~ 
EE EERE ERE EEE Eee ДИ 


БЕЛЕ i Lo ВЕ АП IT UII ERAN 
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Field Name Туре | Reset Description 
Value 


VBAD1 [15:0] 1610 Reserved for voice band another ADC channel input 
data. 0x0000 will be output if software reads this 
control register 


6.7.5.2.5 VBBUFFSIZE 
Description : 
0x0010 (0x0008) Voice band buffer size(reset 0x0000_0000) VBBUFFSIZE 


| ei | st | 30 | 29 | 28 or] 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 Loo | dT |16, 
| ЕЕ 


Reserved 
wef 
[Reset | О ЕО И ОЗ Е о Е С ЕИ о ОЕ ОВ о СЗ ВИ 
ЖЕЛЕ Е Е ин | ко а Ја и а ви | LECT ЕИ 
| бато | (O мое (C М) Өй (| 


VBDABUFFSIZE VBADBUFFSIZE 


Type R/W R/W 


Field Name Туре | Reset | Description 
Value 

VBDABUFFSIZE | [15:8] R/W 8'hO Voice band DACO and DAC1 channel data buffer 
size, equals to real buffer size minus 1. max 159. 
0~159 maps to real buffer size 1~160 

VBADBUFFSIZE | [7:0] R/W 870 Voice band ADC channel data buffer size, equals to 
real buffer size minus 1. тах 159. 0-159 maps to 
real buffer size 1~160 


6.7.5.2.6 VBADBUFFDTA 


Description : 
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0x0014 (0x000A) Voice band buffer and 125 control(reset 0х0000 1000) VBADBUFFDTA 


с bt [si | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 20,1 19 | 18 | 17/16, 


Reserved 


SSS ИО 
ee ee ЗВ ОВ ee 
Ж ТЕБЕ eR eee ЛЕНЛЕЖЕЛЕНЕН 


ADBUFF_A 


Field Name Туре | Reset | Description 
Value 
VBIIS_LRCK [15] R/W 1'h0 Active level of 0/1 channel for both ADC and DAC 
channel 
“0”: High for channel 0, low for channel 1 
“1”: Low for channel 0, high for channel 1 
VBPCM MODE | [14] R/W T'ho 125 interface format for both ADC and DAC channel 
0: 12S compatible format 
1: PCM compatible format 
Note: 125 mode is recommended to be compatible 
with audio CODEC 125 master 


VBIIS DLOOP [13] RAN ТО Loop IIS three Tx signals(DA) to IIS 3 Rx 
signals(AD). 
0: normal. mode 
1: юор mode 


VBLSB_EB 11] R/W 10 125 serial data transfer order for both ADC апа РАС 
channel 
0: MSB first 
1: LSB first 
Note: must always be programmed to ‘0’ 
VBISDACK_INV | [10] R/W T'ho VBC interface reverses DAC 125 BCLK from audio 
CODEC as its 125 ВСІК to send serial data 
0: normal mode 
1: inverse mode 


VBISADCK_INV R/W ТО VBC interface reverses ADC 125 ВСІК from audio 
CODEC ав its 125 BCLK to receive serial data 
0: normal mode 
1: inverse mode 

ADBUFF_A RAN 9'hO Voice band ADC channel data buffer size change, 
2's compliment number added to VBADBUFFSIZE, 
control AD data buffer change for next block. 
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6.7.5.2.7 VBDABUFFDTA 
Description : 
0x0018 (0x000C) Voice band buffer and mode control(reset 0x0000_0000) VBDABUFFDTA 


Reserved 


| ви [si | 30 | 29 | 28 | 27 | 26 | 25 | 24 Los | o2 | 21 | 20 | 19 | 16 | T | 16 


ПО aaa 
_Peset О С инни СВ ЗС НИ С a 
| a ЙЕ ИСЗ В ВЕ ВС GS [GT 


DABUFF_A 


Field Name T Reset | Description 
Value 


ype 
VBENABLE [15] R/W Enable this bit then VBC interface starts working and 
software can receive voice band interrupt. Better set 
this bit after all other register bits are programmed. 
0: disable 
1: enable 


VBDA1DMA_EN | [14] : DMA write DAC1 data buffer enable, set this bit to 
enable DAC1 DMA mode 
0: disable 
1: enable 
VBDAODMA EN | [13] | ОМА write DACO data buffer enable, set this bit to 
enable DACO DMA mode 
0: disable 
1: enable 
МВАРАРМА_ЕМ | [12] | Reserved for DMA reading ADC1 data buffer enable 
0: disable 
1: enable 
Note: No use since there is only one ADC channel 
VBADODMA EN | [11] | DMA read ADCO data buffer enable, set this bit to 
enable ADCO DMA mode 
0: disable 
1: enable 
RAMSW_EN [10] | Software access ping-pong buffer enable when 
VBENABE bit low(before VBC interface start 
working), for both ADC and DAC channel(reading 
ADC data buffer and writing DACO, DAC1 data 
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buffer) 
0: disable 
1: enable 


2’s compliment number added to VBDABUFFSIZE, 
control DA data buffer change for next block. 


RAMSW_NUMB RAN ТО Software accessing ping-pong buffer indication, for 
both ADC and DAC channel(reading ADC data 
buffer and writing DACO, DAC1 data buffer) 

0: software access data buffer 0 
1: software access data buffer 1 


DABUFF_A ull Voice band DAC channel data buffer size change, 


6.7.5.2.8 VBADCNT 
Description : 
0x001C (0х000Е) Voice band ADC buffer counter(reset 0x0000 0000) VBADCNT 


| ei |з |o ize 20 | 27 | 26 | 25 | 24 | 23 [22 | 21 | 20 | 19 | 16 | 17 | 16 | 
L3. — 310  /|— | ] |  .— — .  . 


Reserved 


О у, 
| Reset ШШШ ЕЕ ИШИ И И И И ИНИ ЕЕ КЗ ИЕ И 
RUE ааа 


VBAD1OCNT VBADOCNT 


Field Name Type |Reset | Description 
Value 


VBAD1CNT [15:8] RO [eho | Reserved for ADC1 data buffer address counter. 


VBADOCNT [7:0] 810 ADCO data buffer address counter (address of VBC 
interface writing input data from audio CODEC to 
ADCO ping-pong buffer) 


6.7.5.2.9 VBDACNT 


Description : 
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0x0020 (0x0010) Voice band DAC buffer counter(reset 0х0000 0000) VBDACNT 


с зе [зт зо 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 20 ос 19 | 18 | dT | 46. 


~ a 
ІКИКИКИКИКИКНЕНЕНЕНЕБЕНЕНЕНЕНЕНЕН 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕНЕНЕНЕНЕНЕН 


VBDA1CNT VBDAOCNT 


eS 
ве 6 


Reserved 


Field Name Type | Reset | Description 
Value 

VBDA1CNT [15:8] 8’hO ПАСТ data buffer address counter (address of VBC 
interface reading output data from DAC1 ping-pong 
buffer to audio CODEC) 

VBDAOCNT [7:0] 810 DACO data buffer address counter (address of VBC 
interface reading output data from DACO ping-pong 
buffer to audio CODEC) 


6.7.5.2.10 VBSHARECTRL 


Description : 


0x0024 (0x0012) VBC address shared control (reset 0x0000_0000) VBSHARECTRL 


Field Name Type | Reset | Description 
Value 


а jro [isro [Reserved S 


rf_vbc_addr_share R/W 1'h0 VBC address share register: 
1'bO: address 0x40(0x20)-0xD4(0x6A) used for 
registers configure, and 0х100(0х80) ~ 
0х15С(0хАЕ) used for eq6 coef. 
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РС ү у ү 1’b1: 0х40(0х20)-0х15С(0хАЕ) used for notch ед4 
coef. 


6.7.5.2.11 VBINTTYPE 


Description : 

0x0034 (0x001 A) Voice Band interrupt type(reset 0х0000_0000) VBINTTYPE 
Bt | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16, 
| Мате | Reserved 


| Bit | 15 | 14 | 13 | 12 | 11 | по | 9 | 8 |7 | e | 5 [|a | 3 |2 |" [0] 
| Name | Reserved Da int type | Ad int type 


ск = =O | v 


Field Name Type |Reset | Description 
Value 


| Q” [usa [RO [izno Меси —— ,. || 


Da int type [3:2] R/W T'ho DAC interrupt type, 
2'һ0: wide pulse, and the width is 12 DAC IIS bit 
clock cycles 
2'h1: one apb/z-bus clock cycle pulse 
2'h2,2'h3: interrupt that need to clear by software 
Ad int type [1:0] R/W 1’ho ADC interrupt type, 
2980: wide pulse, and the width is 12 DAC IIS bit 
clock cycles 
271: one apb/z-bus clock cycle pulse 
2'h2,2'h3: interrupt that need to clear by software 


6.7.5.2.12 VBDATASWT 


Description : 
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0x0038 (0x001C) data format control(reset 0x0000_0000) VBDATASWT 


Lm [s 9o 2 [29 [27 [25 [25 [2 [5 Гаа [9 [5 [6 [  [ 6] 
reef RN 
те | 


Reserved 


Field Name Type | Reset | Description 
Value 


пеар [RO [ismo [Reserved “oN 


rf vb buf out swt | [1] RAN 1710 ADC data format control 
1’b0: low 16bit of APB data is valid 
1'b1: high 16bit of APB data is valid 
rf vb buf in swt RAN ТО DAC data format control 
1’b0: low 16bit of APB data is valid 
1’b1: high 16bit of APB data is valid 


6.7.5.2.13 VBIISSEL 


Description : 


0x003C (0x001E) VBC iis select(reset 0x0000_0000) VBIISSEL 


ПН Fe a ЕЕ ЕЕ ЕЕ ШЕ 


Reserved 


им | ту = rid им | rt vb 
Js | ів |I——l-- iis aa rf_vb da rf vb iis ad 
Dod da Ir ad- 4 i -P m -P Ps | _sel 
ma p^ mu 


me г 


Field Мате Туре | Reset | Description 
Уаше 
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о пола [по fero 


rf vb iis da Ir md R 110 Active level of 0/1 channel for DAC 
“0”: High for channel 0, low for channel 1 


“1”: Low for channel 0, high for channel 1 


Active level of 0/1 channel for ADC 
“0”: High for channel 0, low for channel 1 
“4”: Low for channel 0, high for channel 1 


DAC 12S interface format 
0: 125 compatible format 
1: PCM compatible format 


Note: 125 mode is recommended to be compatible 
with audio CODEC 125$ master 


J АОС 125 interface format 
0: [2$ compatible format 
1: PCM compatible format 
Note: 125 mode is recommended to be compatible 
with audio CODEC 125 master 


rf vb iis ad Ir md 


rf vb iis da pcm md 


rf vb iis ad pcm md y 


rf vb iis da Isb DAC IIS bit endianess select: 
1'b0: msb 


1’b1: 186 

ADC IIS bit endianess select: 
1'b0: тер 

1’b1: Isb 

DAC IIS select, 

2’h0: 1$0 


rf vb iis ad Isb 
2'h1: 151 
2'h2: iis2 


rf vb iis da sel [3:2] 
2'h3: iis3 
rf vb iis ad sel [1:0] { ADC IIS select, 
2'10: 150 
271: 151 
22: 152 
2'h3: 153 


6.7.5.2.14 DAPATHCTL 


/W 
R/W 
R/W 
R/W 
R/W 
R/W 
R/W 
R/W 


Description : 
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0x0040 (0x0020) Voice band DAC path control (reset 0x0000_0000) DAPATHCTL 


kèr 31 | 30 | 29 | 26 LOT | 26 | 25 | 24 | 23 | 22 | 21 | 20. 19 | 16 | T | 46. 


Reserved 


Dai addst s | DaO addst s Dat otal Da0_addfm 
п = 


Field Name Туре | Reset | Description 
Уаше 


Da1_addst_sel = R/W 270 2600: nevei A4 УЛИ data from ALC directly sent to DAC 125 
2'b01: РАСТ data from ALC added with side tone 
data, then sent to DAC 125 
2'b10: DAC1 data from ALC subtracted from side 
tone output data, then sent to DAC 125 
60.96cmb1 1: Reserved 
AN 210 


2200: DACO data from ALC directly sent to DAC 125 


2601: DACO data from ALC added with side tone 
data, then sent to DAC 125 


2010: DACO data from ALC subtracted from side 
tone output data, then sent to DAC 126 


DaO addst. sel [5:4] R 
2'b11: Reserved 

Dai addfm sel | [3:2] RAN 2'h0 2'b00: DAC1 buffer data directly sent to DAC HPF 
2'b01: DAC1 buffer data added with side tone data, 
then sent to DAC HPF 
2'b10: DAC1 buffer data subtracted from side tone 
output data, then sent to DAC HPF 
2'b11: Reserved 

Раб addfm sel | [1:0] 2'b00: РАСО buffer data directly sent to DAC HPF 


2'b01: DACO buffer data added with side tone output 
data, then sent to DAC HPF 
6.7.5.2.15 DADGCTL 


2'b10: DACO buffer data subtracted from side tone 
output data, then sent to DAC HPF 


2'b11: Reserved 


Description : 
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0x0044 (0x0022) Voice band DAC digital gain control (reset 0x0000_ 1818) DADGCTL 


K btt | за | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20. 19 |18 | T | 16 


Reserved 


Field Name Туре | Reset | Description 
Уаше 


Dadg_en_1 [15] DAC1 digital gain enable 


Dadg dg 1 [14:8] RAN 7118 DAC1 digital gain coefficient 
7118: Odb 
larger than 7'h18 : amplify the input signal, and the 
step is 0.75db 
smaller than 7'h18 : reduce the input signal, and the 
step is 0.75db 


Dadg_en.0 DACO digital gain enable 

Dadg_dg_0 R/W 7118 DACO digital gain coefficient 
7118: Odb 
larger than 7'h18 : amplify the input signal, and the 
step is 0.75db 
smaller than 7'h18 : reduce the input signal, and the 
step is 0.75db 


6.7.5.2.16 DAHPCTL 


Description : 
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Voice band DAC High pass filter control (reset 
0x0000 007F) 


в [з ә е а е [5 [ж Га Га [= [ж Гә [тв [зт е 
н 
~ |» 
С ете а гете С ОИ СИИ ИСИ И 


0х0048 (0х0024) DAHPCTL 


Reserved 


везе a о | о (| Ee 


Field Мате Туре | Reset | Description 
Уаше 


Dac alc еп m R/W 1'h0 1750: əне ENOTI bypass 
1'b1: ALC enable(if vohp_en=1) 

Vbhp_en [10] R/W 1'b0: 6-band IIR and ALC bypass 
1'b1: 6-band IIR and ALC enable 

Hp reg cir R/W Clear all HPF IIR registers, 
Please write 1'b1 and later write 1700 to finish the 
register clear process 

Wid sel R/W ТО 1760: 16645 output 
1’b1: 2464$ output 

R_limit [7:0] R/W 8h7F DAC output signal limit, the actual limit value on the 
24bits output signal is: r limit[7:0]««16--16'hFFFF 


6.7.5.2.17 DAALCCTLO 
Description : 


0x004C (0x0026) Voice band DAC ALC coefficient : hold (reset 0х0000 0000) DAALCCTLO 


Br | 31 | so | 225528 | a7 | 26 | 25 | 24 | 23 | 22 | 21 | 20 |1 | 16 | 17 | 16 | 


Reserved 


А sna Ка КАКА Е ЕЗ ЕС БИ to 


Dac alc hld 
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Field Name Type | Reset | Description 
Value 


Dac alc Ма [15:0] 16h0 | DAC ALC coefficient: hold 


6.7.5.2.18 DAALCCTL1 
Description : 


0x0050 (0x0028) Voice band DAC ALC coefficient : rise (reset 0x0000 0000) DAALCCTL1 


[24 | 29 | 22 | 2i | 20 | 15 | че | 47 | 16 | 
Name | | l| ll — | | ) 


Field Name Type |Reset | Description 
Value 


[15:0] 1610 | DAC ALC coefficient: rise 


6.7.5.2.19 DAALCCTL2 
Description : 


0x0054 (0х002А) Voice band DAC ALC coefficient : fall (reset 0х0000 0000) DAALCCTL2 


| Bt [st | 30 [29 | 28 Ry | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 8 | 17 | 16, 
Neme ұ( 
| "> ЕЕЕ 
Без [а И Ре По Пе | | | пе о о о о] 


Ea ЕЕ Е ДЕ ВИ ЗВ ПИ Е СВ ПСИ 


Dac alc fall 
Type 
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Field Name Type | Reset | Description 
Value 


Dac_alc_fall [15:0] 160 | DAC ALC coefficient: fall 


6.7.5.2.20 DAALCCTL3 
Description : 


0x0058 (0x002C) Voice band DAC ALC coefficient : limit (reset 0x0000_0000) DAALCCTL3 


| ви зт | зо | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 [21 | 20 | 19 | 16 | 17 | 16 
| „те ОИ 
| те 4 дү 
Reset ШИШИ ЕИ ЕИ ЕШ АКЕ И е о ИЕ ИЕ ИЕ 
Ж ИЕЛЖ ЕЛЕУ ДЕЛЕ ЕИ А АЕС С Е 80 80 ЕСА 
| Мате | Dac alc Imt 

Peset | о | о до | о | « | о | о | о fo ANS | о | «| о | о | о 


Field Мате Туре | Reset | Description 
Value 


Dac alc Imt [15:0] 16h0 | DAC ALC coefficient: limit 


6.7.5.2.21 DAALCCTL4 
Description : 


Voice band DAC ALC coefficient : threshold (reset 
0x0000_0000) 


| ви | 31 | 30 | 20 | 284587 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 15] 
Name о 1 l|] | | — 


Type 


0x005C (0x002E) DAALCCTL4 


Dac_alc_thd 
Type 


TETE 2 БЕ Е ЕЗ ИЕЛИ ВОЗ ОЕ ОЕ ОЕ 
Name | O Best 
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Field Name Type | Reset | Description 
Value 


Dac alc thd [15:0] 16h0 | DAC ALC coefficient: threshold 


6.7.5.2.22 DAALCCTL5 
Description : 


0x0060 (0x0030) Voice band DAC ALC coefficient : ratio (reset 0x0000_0000) DAALCCTL5 


| Bi зт | зо | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 [21 | 20 | 19 | 16 | 17 | 16 
| „те | — — hA |— à n і 
| те 4 — — 
Reset ШИШИ ЕИ ЕИ ЕВ Е ОИ СО Е о ИЕ ИЕ ИЕ 
| ви | 15 | 1а | 1з | 12 Си | о 9 Ја | у | е | 5 |4 a [1 [о 
| Мате | Dac alc ratio 

[Ree | о | о До | о | а | о | о | о jo ANS [о | «| о | о | о 


Field Мате Туре | Reset | Description 
Уаше 


[15:0] 16Һ0 | DAC ALC coefficient: ratio 


6.7.5.2.23 DAALCCTL6 
Description : 


Voice band DAC ALC coefficient : cg_var (reset 
0x0000_0000) 


ШІИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕСІ 
[rene | ме 
Pe | 
ЕЛЕНЕНЕНЕНЕНЕНЕНЕНИЛЕНЕНЕНЕНЕНЕНЕН 


0х0064 (0х0032) DAALCCTL6 


Dac_alc_cg_var 


ИЕЛЕ ЕЕ ДТУ ТВ ЗЕ Е С Е З ЕВЕ ЕВ 


Гейне Jon [Type [Reset О 
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[15:0] 1610 | DAC ALC coefficient: cg. var 


6.7.5.2.24 DAALCCTL7 
Description : 


Voice band DAC ALC coefficient : release rate(reset 
0x0000_0000) 


| Bt [st | 30 | 29 | 20 | 27 | 26 | 25 [24| 23 | 22 | 21 | 20 | 19 | 18 |17 | 16 
са, 4. — 1$ Í1j| 
Te | |1| | | 
Peset | В Е СЗ 1150919] 5 | 5 | 9] 913 c] 913] 
EA HEURE ВЕЕР ЕЛЕНЕ Pr FR ПИ PET TINO RT 


Dac alc rls rate 


mea О [о ере ОС ОС С ОС ОС С ОС БС ОС ОС О С 


0х0068 (0х0034) DAALCCTL7 


Field Name Type | Reset | Description 
Value 


Dac alc rls rate | [15:0] 16'h0 DAC ALC coefficient: release rate 


6.7.5.2.25 DAALCCTL8 
Description : 


Voice band DAC ALC coefficient : attack rate(reset 
0x0000_0000) 


| Bt | 31 | 30 | 20 | 28 | a7 fe | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 8 | 17 | 16, 
|" 4. 
ae ЖАКЫН РЕТТЕН 


0х006С (0х0036) DAALCCTL8 


Field Name Type | Reset | Description 
Value 
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6.7.5.2.26 DAALCCTL9 
Description : 


Voice band DAC ALC coefficient : release_rate_ex(reset 
0x0000_0000) 


| Bt | за | 30 | 29 | 2а | 27 | 26 | 25 NA | 23 | 22 | 21 | 20 | 19 | 1е |17 |16, 
Гат | _ _ | I— | |.  .) | 
Ол К ЗИ 


Dac alc rls rate ex 


0x0070 (0x0038) DAALCCTL9 


Field Name Type | Reset | Description 
Value 


Dac alc rls rate ex | [15:0] 16ћ0 | DAC ALC coefficient: release rate ex 


6.7.5.2.27 DAALCCTL10 
Description : 


Voice band DAC ALC coefficient : attack rate ex(reset 
0х0000 0000) 


| ви | 31 | 30 | 29 | 28 | 27 [726 | 25 | 24 | 23 | 22 | 21 | 20 |1 | 16 | 17 | 16 | 
сн ООО 


Туре 


0х0074 (0x003A) DAALCCTL10 


[ERE BRE ЕЕ И ЛЕН И ЗО В ЕЕ 


Dac_alc_atk_rate_ex 
Type 


Гейне [в [Type [Reset ет 
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Dac alc atk rate ex | [15:0] 16'h0 | DAC ALC coefficient: attack. rate ex 


6.7.5.2.28 STCTLO 


Description : 


Voice band Side Tone control of channelO(reset 
0x0000 0183) 


| et [sr] 30 | 29 [26 | 27 | 26 [4 24 | 29 | 22 | 21 | 20 | 19 | 1 | 7 | 16, 


0x0078 (0x003C) STCTLO 


Reserved 


Vbst 
Reserved E F Vbst hpf dg 0 Vbst hpf n 0 


| Type | 


Field Name Type | Reset | Description 
Value 


[15:13] [RO |8h0 | Reseved с | Reserved | 
m— en 0 [12] RAW |1710 0: Side tone of channel 0 disable 
1: Side tone of channel 0 enable 
Vbst_hpf_en_0 [11] R/W |170 0: Side tone HPF of channel 0 disable 
1: Side tone HPF of channel 0 enable 


Vbst_hpf_dg_0 [10:4] R/W |7h18 | Side tone gain coefficient of channel 0 
7118: Odb 
larger than 7'h18 : amplify the input signal, and the 
step is 0.75db 
smaller than 7718 : reduce the input signal, and the 
step is 0.75db 


Vbst hpf n 0 [3:0] RW | 4h3 Side tone high-pass filter coefficient of channelO. If 
the high-pass filter is enabled, 4’h3 is the typical 
configuration, and 470 is reserved. 


6.7.5.2.29 STCTL1 


Description : 
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0x007C (0x003E) pence) Ба“ Tone control of channel1 (reset STCTL1 


Sen | за | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 19 | 18 |17 | 16] 
а ца 44 | | 


Reserved 
Type юм 


Vbst X 
Reserved егін d Vbst hpf dg 1 Vbst hpf n 1 


| Туре | 


Field Name Type | Reset | Description 
Value 


[ i faa во [mo [ее SSCS 
Vbst en 1 [12] RAV | 1710 0: Side tone of channel 1 disable 
1: Side tone of channel 1 enable 
Vbst hpf en 1 [11] R/W | 170 0: Side tone HPF of channel 1 disable 
1: Side tone HPF of channel 1 enable 


Vbst hpf dg 1 [10:4] R/W |7h18 | Side tone gain coefficient of channel 1 
7118: Odb 
larger than 71118: amplify the input signal, and the 
step is 0.75db 
smaller than 7'h18 : reduce the input signal, and the 
step is 0.75db 


Vbst hpf n 1 [3:0] RAW |4'h3 Side tone high-pass filter coefficient of channel1. If 
the high-pass filter is enabled, 4’h3 is the typical 
configuration, and 4'hO is reserved. 


6.7.5.2.30 ADPATHCTL 


Description : 
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0x0080 (0x0040) Voice band ADC path control(reset 0х0000 0000) ADPATHCTL 


K Dt | st | 30 | 29 | зе | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20,119 | 18 | 17 | 16, 


Reserved 
Type 


Ad1 Аа0 

dg dg Adi inmux s | Аа0 іптих 5 
ао тих тих е! е! 

ЕЛ ES 


| Туре | 


Field Name Type | Reset | Description 
Value 


Ad1 m— sel 5 RAW | 710 1’b0: COANA сс data аз input of ADC1 DG 

1'b1: DAC ALC output data as input of ADC1 DG 
Аа0 dgmux sel [4] R/W | 1710 100: ADC data as input of ADCO DG 

1'b1: DAC ALC output data as input of ADCO DG 


Ad1_inmux_sel [3:2] RAW |270 "000: 125 ADC1 data as input of ADC1 path 
'b01: 125 ADCO data as input of ADC1 path 
'b10: Digital TV 125 ADC1 data as input of ADC1 
’b11: All zero as input of ADC1 path 

AdO inmux sel [1:0] RAW |270 'р00: 125 ADCO data as input of ADCO path 
'b01: 12S ADC1 data as input of ADC1 path 
"010: Digital TV 125 ADCO data as input of ADCO 
'b11: All zero as input of ADCO path 


6.7.5.2.31 ADDGCTL 


Description : 
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0x0084 (0x0042) Voice band ADC digital gain control (reset 0x0000_ 1818) ADDGCTL 


K bt | за | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 19 |18 | T | 16, 


Reserved 


Field Name Type | Reset | Description 
Value 


Addg_en_1 [15] ADC1 digital gain enable 


Addg dg 1 [14:8] RAN |7h18 | ADC1 digital gain coefficient 
7118: Odb 
larger than 7'h18 : amplify the input signal, and the 
step is 0.75db 
smaller than 7'h18 : reduce the input signal, and the 
step is 0.75db 


Addg еп 0 ADCO digital gain enable 


Addg_dg_0 RW |7h18 | ADCO digital gain coefficient 
7118: Odb 
larger than 7'h18 : amplify the input signal, and the 
step is 0.75db 
smaller than 7'h18 : reduce the input signal, and the 
step is 0.75db 


6.7.5.2.32 DANCHCTL 


Description : 
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0x0088 (0x0044) VBC DAC notch tone control (reset 0x0000_0000) DANCHCTL 


K bt [si | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 20 | 20. 19 | 18 | T |16, 


Reserved 
рос ма | vtt 
Reserved = vi one one 
ge. en 


= fe 


ме оре О 
Value 

[nsn 
асова [ил | 
тосем е [ип | 
ОИ СЕН 
owes ë ë | 
Imo [ы 
рок [л 

5 

CNN 

9; 

ru 

ШЕШ 


| 


DAC notch ед4 бап00 right channel enable 
DAC notch ед4 Бапа0 left channel enable 
DAC notch eg4 enable 


[12] 
[11] 
[10] 
[7] 
notch eg4 group2 | en | [5] DAC notch ед4 band? left channel enable 
[4] 
[3] 
[2] 
[1] 


6.7.5.2.33 DANCH.PTSINMW 


Description : 
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0x008C (0x0046) DAC notch pt tone sin high 16bit(reset 0x0000_0000) 


с зе | за | 30 | 29 | 28 27 | 26 | 25 | 24 | 23 | 22 | 21 | 204 19 | 1 | 17 |16, 
ыы д 
Tve 7 д 
"eset | О ОС Е | ПОС Ре Е СЗО СИ С р СИ 
| e | 15 |1а | из | 12 | 11 | по | о | г | 7 юе 4|3[2,|1|0 


рі tone sin mw 


е ОС ОС С С С ОС ОС С ОС ОС ОС ОС ОСИ ОС С С 


Field Мате Туре | Reset | Description 
Value 


[15:0] 16'h0 | DAC notch pt tone sin high 16bit 


6.7.5.2.34 DANCH. PTSINLW 
Description : 


0x0090 (0x0048) DAC notch pt tone sin low 16bit (reset 0х0000 0000) 


ШІНЕШЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕЛ 
reef 
ПЗ С С С С ОС ОС ОС ОСЗ ОСЗ ОС ОС ОС ОС ОС ОСЗ С 
Per = | а Е ЕР | п Е |» ОС Е С || «|» [2 ОС [0] 


pt tone sin Iw 


е ОС Го С СВ С СО ОС фр ОСЗ ОС ОС ОС ОС ОС ОС С 


Field Мате Туре | Reset | Description 
Value 


pt tone. sin. Iw [15:0] 16'h0 | DAC notch pt tone sin low 16bit 


6.7.5.2.35 DANCH PTCOSMW 


Description : 
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0x0094 (0x004A) DAC notch pt tone cos high 16bit (reset 0x0000_0000) 


Kot | за ioo | 29 | 28 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20,19 | 1 | 17 |16, 
Nome .(,д 
Tve т д 
кез | В О ВС ОЕ ОНИ ПОС С ЕС СЗО СИ ОСН о ОСЗ ЗИ 
| e | 15 |1а | из | 12 | 11 | по | о | г | 7 юе 4|3[2,|1|0 


pt_tone_cos_mw 


е 1 o С С ОС С ОС СО ОС ОСЗ ОС ОС ОС ОСИ ОС С С 


Field Мате Туре | Reset | Description 
Value 


[15:0] 16'h0 | DAC notch pt tone cos high 16bit 


6.7.5.2.36 DANCH PTCOSLW 
Description : 


0x0098 (0x004C) DAC notch pt tone cos low 16bit (reset 0х0000 0000) 


Lm [seo 2 [29 [ 27 [25 [25 [2 [22 [2 [а [9 [| 5 [тв [зт |е 
reef 
ПЕ С С С ОС ОС ОС ОС ОСЗ ОСЗ ОС ОС ОС ОС ОС ОЗ СИ 
ШІНЕЛЕЛЕЛЕЛЕНЕЛЕНЕНЕЛЕНЕНЕНЕНЕНЕНЕН 


pt_tone_cos_lw 


Peele Го Гора а PP) ОС ОС ОС ОСИ ОС Ti 


Field Мате Туре | Reset | Description 
Value 


pt tone cos Iw [15:0] 16'h0 | DAC notch pt tone cos low 16bit 


6.7.5.2.37 DANCH_PTGL 


Description : 
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0x009C (0x004E) DAC notch pt tone left channel gain (reset 0x0000_0000) 


сӛ | за | 30 | 29 | 28 27 | 26 | 25 | 24 | 23 | 22 | 21 | 204 19 | 1 | 17 |16, 
ыы д 
Tve | | | | | 
Ге | О ВС ОЕ | ПОС Ре ЕСИ СЗО СИ ОСН о ВС И 
| e | 15 |1а | из | 12 | t | по 9 | г | 7 юе | 4 |з|2|1|0 


pt tone gain 1 


е | o С С С С СО СО С ОС ОС ОС ОС ОСИ ОС С С 


Field Мате Туре | Reset | Description 
Value 


pt tone gain I [15:0] 16'h0 | DAC notch pt tone left channel gain 


6.7.5.2.38 DANCH PTGR 
Description : 


0x00A0 (0x0050) DAC notch pt tone right channel gain (reset 0х0000 0000) 


Lm [seo 2 [25 [ 27 [25 [25 [24 [22 [2 [5 [9 [з [тв | и] КС 
reef 
ПЗ o С С С ОС ОС ОС ер ОС ОС ОС ОС ОЗ СИ 
ШІНЕЛЕЛЕЛЕЛЕНЕЛЕНЕНЕЛЕНЕНЕНЕНЕНЕНЕН 


pt tone gain г 


ве О С С СВ СВ СО ОС фр ОСЗ ОС ОС ОС ОСИ ОС ОС ОС 


Field Мате Туре | Reset | Description 
Value 


pt_tone_gain_r [15:0] 160 | DAC notch pt tone right channel gain 


6.7.5.2.39 DANCH_PTGD 


Description : 
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0x00A4(0x0052) DAC notch pt tone gain down (reset 0x0000_0000) 


«э | за | 30 | 29 | зе 27 | 26 | 25 | 24 | 23 | 22 | 21 | 204 19 | 1 | 17 |16, 
ыы .., ( 
Tve 7 Д 
Ге | О ОС Е | ПС Ре | ОСЗ ВИ ОСЗ ОСН о ОСЗ ВИ 
| e | 15 |1а | из | 12 | 11 | по 9 | г | 7 юе | 4 |з]|2|1|0 


pt_tone_gain_down 


е | o С С ОС С ОС СО С ОСЗ ОС ОС ОС ОСИ ОС С С 


Field Мате Туре | Reset | Description 
Value 


pt_tone_gain_down | [15:0] 160 | DAC notch pt tone gain down 


6.7.5.2.40 DANCH PTGU 
Description : 


0x00A8 (0x0054) DAC notch pt tone gain up (reset 0х0000 0000) 


[ERE ЕЕ ИЕЛЕ GI ERA ИЕ Е HRS ИЕН ЕЕ И 


pt tone gain up 


mes ОСИ ОС О СО СО СОА ОСЗ ОСЗ ОС ОС ОС ОС ОС ОС С 


Field Мате Type | Reset | Description 
Value 


pt_tone_gain_up [15:0] 160 | DAC notch pt tone gain up 


6.7.5.2.41 DANCH_PTH 


Description : 
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0х00АС (0х0056) DAC notch pt tone hold t (reset 0x0000_0000) 


сӛ | за ioo | 29 | 28 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20,19 | 1 | 17 |16, 
Г Nae .(.,д тв 
Tve | | | | | 
кез | О ВС ОЕ | Те Ре ЕС СЗО СИ ОСН о СЗ ЗИ 
| e [i5 |1а | из | 12 11 | по | о | г [v EEE 


pt tone hold t 


ІТІКИЕЛЕНЕНЕНЕНЕНЕРЕНЕНЕНЕБЕНЕКЕНЕН 


Field Мате Туре | Reset | Description 
Value 


pt tone hold t [15:0] 16'h0 | DAC notch pt tone hold t 


6.7.5.2.42 DANCH. VTSINMW 
Description : 


0х00В0(0х0058) DAC notch vt tone sin high 16bit(reset 0х0000 0000) 


Lm [э зо зо ае а ае ае а Га [2 [ 5 [9 [| 5 [8 | 7 [в] 
reef 
ПЕ С С С ОС ОС ОС ОС ОСЗ ОСЗ ОС ОС ОС ОС ОС ОЗ СИ 
ШІНЕЛЕЛЕЛЕЛЕНЕЛЕНЕНЕЛЕНЕНЕНЕНЕНЕНЕН 


vt tone sin mw 


е О Го С СВ СВ СО ОС фр ОСЗ ОС ОС ОС ОСИ ОС ОС С 


Field Мате Туре | Reset | Description 
Value 


[15:0] 16'h0 | DAC notch vt tone sin high 16bit 


6.7.5.2.43 DANCH VTSINLW 


Description : 
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0x00B4 (0x005A) DAC notch vt tone sin low 16bit (reset 0x0000_0000) 


сӛ | за | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20,19 | 1 | 17 |16, 
Mome тт 
Tve — |] | | | | | 
| eset | О ВС ОЕ | Те Ре СВ ОСЗ ВИ ОСЗ ОСН о ВС И 
ЕСИЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕНАЗИЛЕЛЕНЕНЕНЕН 


vt tone sin Iw 


е ОС С С С С СО ОС ОС ОСЗ ОС ОС ОС ОСИ ОС С С 


Field Мате Туре | Reset | Description 
Value 


[15:0] 1610 | DAC notch vt tone sin low 16bit 


6.7.5.2.44 DANCH VTCOSMW 
Description : 


0x00B8 (0x005C) DAC notch vt tone cos high 16bit (reset 0x0000_0000) 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 
reef 
ои С С С С ОС ОС ОС ер ОС ОС ОС ОС ОЗ С 
ШІНЕЛЕЛЕЛЕЛЕНЕЛЕНЕНЕЛЕНЕНЕНЕНЕНЕНЕН 


vt tone cos mw 


е О С С СВУ СВ СО ОС фр ОСЗ ОС ОС ОС ОС ОС ОС С 


Field Мате Туре | Reset | Description 
Value 


[15:0] 16h0 | DAC notch vt tone cos high 16bit 


6.7.5.2.45 DANCH VTCOSLW 


Description : 
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0x00BC(0x005E) DAC notch мі tone cos low 16bit (reset 0х0000 0000) 


сӛ | за | 30 | 29 | 28 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20,19 | 1 | 17 |16, 
ыы .(, 
| "> | | | | | 
кез | О ВС ОЕ | Је Ре В С ОСЗ а о ВС И 
| e | 15 |1а | из | 12 | 11 | по | г | г | 7 EE 


vt_tone_cos_lw 


е | o ОС С С С СО ОС С ОС ОС ОС ОС ОС ОС С С 


Field Мате Туре | Reset | Description 
Value 


[15:0] 1610 | DAC notch vt tone cos low 16bit 


6.7.5.2.46 DANCH VTGL 
Description : 


0х00С0 (0x0060) DAC notch vt tone left channel gain (reset 0х0000 0000) 


Lm [seo 2 [25 [27 [25 [25 а Га аа [| 5 | 5 [тв [зт [в] 
reef 
ои С С С С ОС ОС ОС ер ОС ОС ОС ОС ОСЗ С 
ШІНЕЛЕЛЕЛЕЛЕНЕЛЕНЕНЕЛЕНЕНЕНЕНЕНЕНЕН 


vt tone gain 1 


ве О Го СО С СВ СО ОС фр ОСЗ ОС ОС ОС ОС ОС О С 


Field Мате Туре | Reset | Description 
Value 


vt tone gain ! [15:0] 16'h0 | DAC notch vt tone left channel gain 


6.7.5.2.47 DANCH VTGR 


Description : 
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0x00C4 (0x0062) DAC notch vt tone right channel gain (reset 0х0000 0000) 


сӛ | за | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20,19 | 1 | 17 |16, 
L3. __________- 
| "> | | | | | 
"eset В О В Е | ПОС С Је СЗО ВИ ОСЗ ОСН о ОСЗ ВИ 
ЕСИЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕЛАЗИЛЕЛЕНЕНЕНЕН 


vt tone gain г 


е | Го Ре ере ере ер ер e 


Неја Мате Туре | Reset | Description 
Value 


[15:0] 160 | DAC notch vt tone right channel gain 


6.7.5.2.48 DANCH VTGD 
Description : 


0х00С8 (0x0064) DAC notch vt tone gain down (reset 0x0000 0000) 


Lm [se oo 2 [29 [27 [25 [25 [2 Га [2 [ж [9 [| в] [е 
reef 
ПЕ С С С ОС ОС ОС ОС ер ОС ОС ОС ОС ОСЗ С 
ШІНЕЛЕЛЕЛЕЛЕНЕЛЕНЕНЕЛЕНЕНЕНЕНЕНЕНЕН 


vt_tone_gain_down 


Peele Го Pople PP) ОС ОС ОС ОСИ ОС ОС С 


Field Мате Туре | Reset | Description 
Value 


vt tone gain down | [15:0] 16'h0 | DAC notch vt tone gain down 


6.7.5.2.49 DANCH VTGU 


Description : 
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0х00СС (0x0066) DAC notch мі tone gain up (reset 0х0000 0000) 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕЛ 
ъ= "RN 
pe | 
ои С С С С С ОС ОС ОСЗ ОСЗ ОС ОС ОС ОС ОС ОСЗ С 
Pee | = | а | а| = | п Е ОС ОСЗ ВЕ ИС Е | «|» [2 ОС [о] 


vt tone gain up 


е О ОС ОС С С СО СО С ОС ОС ОС ОС ОСИ ОС С С 


Field Мате Туре | Reset | Description 
Value 


vt_tone_gain_up [15:0] 16'h0 | DAC notch vt tone gain up 


6.7.5.2.50 DANCH_VTH 
Description : 


0х0000 (0x068) DAC notch vt tone hold t (reset 0x0000_0000) 


ЖОЙ ЕЕ ИЕЛЕ БА eS eae ЕИ 


vt tone hold t 


mes ОСИ СО О СО СО СА ОСЗ ОСЗ ОС ОС ОС ОСИ ОС ОС С 


Field Мате Туре | Reset | Description 
Value 


vt tone. hold t [15:0] 16'h0 | DAC notch vt tone hold t 


6.7.5.2.51 DANCH STS 


Description : 
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0x00D4 (0x06A) DAC notch tone status (reset 0x0000_0000) 


с бе | за | 30 | 29 | зе | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20419] 


Reserved 


m lel me о с ИШИН 
Value 

| vt_tone_on_hardware | [5] [RO | 1'ho | vt tone hardware on status 

| pt_tone_on_hardware | [4] | RO | 1'ho | pt tone hardware on status 

Inch vt sts.  |[32] [RO |гто | notch tone vt fsm state status 

ое [ша [во [о [roth one ptismstatestaus | 


6.7.5.2.52 НРСОЕҒО 
Description : 


0х00100 (0x0080) РАС 6 band IIR HPF coefficient $0(гезе{ 0х0000 0000) HPCOEFO 


Br (зт | 30 [29 | 20 | 27 | 26.225 | 24 | 23 | 22 | 21 | 20 | 19 [16 [17 | 16 | 
L3. — O0 /—|| 4” 


ЕЛИЕЕЛЕРЛЕНЕЛЕНЕНЕЛЕЛЕЛЕЛЕЛЕНЕБЕН 


НрсоеЮ 


Field Мате Туре | Reset | Description 
Value 
Hpcoef0 [15:0] 16Һ0 | DAC 6 band IIR HPF coefficient 50 
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6.7.5.2.53 HPCOEF1 


Description : 


0x00104 (0x0082) — DAC 6 band IIR HPF coefficient b0_0(reset 0x0000_0000) HPCOEF1 


| в | за 30 | 29 | 28 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 |16, 
L3. 4” Q. | 


Hpcoef1 


me o С С ере ОС ОС ОСЗ ОСЗ ОС О И ОСЗ ОС ОС ИС 


Field Мате Туре | Reset | Description 
Value 


Hpcoef1 [15:0] 16'h0 | DAC 6 band ИВ HPF coefficient b0_0 


6.7.5.2.54 HPCOEF2 

Description : 

0x00108 (0x0084) DAC 6 band IIR HPF coefficient a0 O(reset 0х0000 0000) HPCOEF2 
| Bit | 31 | 30 [29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
інге || |||, ^U! — |  . 
Es | 4. ж 
See ИКИ ИШ ИКИ И ИКИ s ШЕШЕ 


КОШ А RE ECHO CORRIERE EC COR REL ЛЕШЕ Т 


Hpcoef2 


ве О С ОС ОС ОС ОС СО ОСЗ ОСЗ ОС ОС ОС ОС ОС ОС С 


Гот [en [Type [Reset [Oeserpion O — 
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КУД SPREADTRUM | SC6531E апа SC6531M Device Specification 
ео 


Hpcoef2 [15:0] 16Һ0 | DAC 6 band ИВ HPF coefficient a0. 0 


6.7.5.2.55 НРСОЕЕЗ 
Description : 


0x0010C (0x0086) DAC 6 band IIR HPF coefficient b1 O(reset 0х0000 0000) НРСОЕҒЗ 


| Bit [зт зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
с ТО ен ПИ 
ve 0 /—) » | » 
| Reset | А ОВ В ВСЯ о | о | о С о | а ВИ о | ом ОСЗ 
ЕЖЕ ЕЗ ЕИ or ПА rer Е ЗЕ ЕВ НП 
| Мате | Hpcoef3 

[Reset | o | одхо | о | о | о | о | о | о | о | «| [о | | 


Field Мате Туре | Reset | Description 
Value 


Hpcoef3 [15:0] 16Һ0 | DAC 6 band IIR HPF coefficient b1_0 


6.7.5.2.56 HPCOEF4 
Description : 


0х00110 (0x0088) DAC 6 band IIR HPF coefficient a1 O(reset 0x0000_0000) HPCOEF4 


| ei | за ioo | 29 | 28 (%7 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 |16, 
Мапе лм, уууууу 
Twe 74 д 
кез E | Пе о | Је о L5 По 5] 


Ба ЗЕ ЕО С ЕСИ В С ЕС ВБ ИЕН 


Hpcoef4 
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Field Name Type | Reset | Description 
Value 


Hpcoef4 [15:0] 16'h0 | DAC 6 band ИВ HPF coefficient a1. 0 


6.7.5.2.57 HPCOEF5 
Description : 


0х00114 (0х008А) DAC 6 band IIR HPF coefficient b2 O(reset 0х0000 0000) НРСОЕР5 


| Bit зт зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
с o e O 
ve 0 — 
| Reset | А ОВ ВИ ВСЯ В | ом ВС о | а | | о | ом 8 
ЕЖЕ ЕЗ ЙЕ Е Е ЕЕ А С Е ER e И И 
| Мате | Hpcoef5 

Reset | o | одхо | о | о | о | о | о | о око [о | | 


Field Мате Туре | Reset | Description 
Value 


Нрсое!5 [15:0] 16Һ0 | DAC 6 band ИВ HPF coefficient 52 0 


6.7.5.2.58 HPCOEF6 
Description : 


0х00118 (0x008C) DAC 6 band IIR HPF coefficient a2_0(reset 0х0000 0000) HPCOEF6 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 
н 
е > 
ЕІЕИЕНЕЯИНЕНЕЕЕНЕНЕНЕНЕНЕНЕНЕНЕНЕН 


ЖОШ И КД И ШЕЛ ЕЛЕЕ ИКЕ ЕЙ И ИЕЛ ИЕ 


Hpcoef6 


еі Jon [Type [Reset [эор O 
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Hpcoef6 [15:0] 16Һ0 | DAC 6 band ИВ HPF coefficient a2. 0 


6.7.5.2.59 HPCOEF7 
Description : 


0x0011C (0x008E) DAC 6 band IIR HPF coefficient $1(гезе{ 0х0000 0000) HPCOEF7 


| Bit | 31 | 30 [29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
ме mme 
EA — — — . 
ен | О ИШИ ЕИ ПО О Te pss] ЖЕНЕ ИЕ 
| Bk ае | 1а | 1з | 12 | po 9 [е [тео (аз 2/1/|o 
| Name | Hpcoef7 

Reset | о | о | oco | о |» | о | о | о ум“ |• | о [о | о 


Field Мате Туре | Reset | Description 
Value 


Hpcoef7 [15:0] 16'h0. | DAC 6 band IIR HPF coefficient 51 


6.7.5.2.60 HPCOEF8 


Description : 


0х00120 (0x0090) __ DAC 6 band IIR HPF coefficient 60 1(reset 0x0000_0000) HPCOEF8 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
[iene 
e [m 
ПЕ С С С С С СО ОС ОСЗ ОСЗ ОС фр ОС ОСИ ОСЗ ОЗС 


Ene И ШЕЛ ЕЛЕ ЖЕЛЕ Е ЕИ ИЕЛЕ ИЕ 


Нрсое 8 


еі [ek тие [Reset ее 
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Hpcoef8 [15:0] 16Һ0 | DAC 6 band ИВ HPF coefficient Бо 1 


6.7.5.2.61 HPCOEF9 
Description : 


0х00124 (0x0092) — DAC 6 band IIR HPF coefficient a0 1(reset 0х0000 0000) HPCOEF9 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
ме Re 
EA е т — — . 
ен | ИШИ ЕИ 34:9] ВИ О ПО СВ ЖЕНЕ ИЕ 
ЕСИЕКЛЕЛЕЛЕЛКОКЛЕНЕНЕЛЕЛЕНЕНЕНЕНЕНЕН 
| Мате | Hpcoef9 

Reset | о | о | "о | о |» | о | о | Ч o | о [о | о 


Field Мате Туре | Reset | Description 
Value 


Hpcoef9 [15:0] 16'h0. | DAC 6 band IIR HPF coefficient а0 1 


6.7.5.2.62 HPCOEF10 
Description : 


0x00128 (0x0094) DAC 6 band IIR HPF coefficient b1 1(reset 0х0000 0000) HPCOEF10 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 
н 
е [m 
ЕІЕИЕНЕЛИНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕН 


ЖО И С И ШЕЛ ЕЛЕ ЕИ ЕЕ ЕИ ИЕ ИЕ 


Hpcoef10 


еі [ek [Type [Reset [эор —  — —— 
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КУД SPREADTRUM | SC6531E апа SC6531M Device Specification 
р = ________________| 


Нрсоено [15:0] 16Һ0 | DAC 6 band ИВ HPF coefficient b1. 1 


6.7.5.2.63 HPCOEF11 
Description : 


0x0012C (0x0096) DAC 6 band IIR HPF coefficient a1 1(reset 0х0000 0000) HPCOEF11 


| Bit | 31 | 30 [29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Nam Re 
EA — | ./|.|.]..  — — — 
авот | ИШИ ЕИ ИЕН ИКИ e] 
| ви [15 | 1а | 1з [12 | зоо EEE 
| Мате | Нрсое 1 

Reset | о | о | oho | о |» | о | о | Ч Te [о | о 


Field Мате Type | Reset | Description 
Value 


Hpcoef1 1 [15:0] 16'h0 | DAC 6 band IIR HPF coefficient a1. 1 


6.7.5.2.64 HPCOEF12 
Description : 


0x00130 (0x0098) | DAC 6 band IIR HPF coefficient b2_1(reset 0x0000_0000) HPCOEF12 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
[rene 
e [m 
rea С С СО СО СО ер ОС ОС ОСИ ОСЗ ОЗС 


ааста И С И E CREE ВН РА ЕИ ИЕЛ СНЕ 


НрсоеН2 


еі” [ek тие [Reset ее 


Spreadtrum Communications, Inc., Confidential and Proprietary 653 of 989 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КУД SPREADTRUM | SC6531E апа SC6531M Device Specification 
р = _________________| 


НрсоеН 2 [15:0] 16'h0 | DAC 6 band ИВ HPF coefficient b2. 1 


6.7.5.2.65 HPCOEF13 
Description : 


0x00134 (0х009А) DAC 6 band IIR HPF coefficient a2 1(reset 0х0000 0000) HPCOEF13 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 8 | 17 | 16 | 
з= me 
EA — | ./|.|.]..  — — — 
| нее: EE ИШИ ЕИ ПО О ВИ О ca pee] 
ЕСИЕКЛЕЛЕЛЕЛКОКЛЕНЕНЕЛЕЛЕЕНЕНЕНЕНЕН 
| Мате | Hpcoef13 

Reset | о | о | oho | о |» | о | о | Ч o | о tele 


Field Мате Type | Reset | Description 
Value 


Hpcoef13 [15:0] 16Һ0 | DAC 6 band ИВ HPF coefficient a2. 1 


6.7.5.2.66 HPCOEF14 
Description : 


0х00138 (0x009C) DAC 6 band IIR HPF coefficient s2(reset 0х0000 0000) HPCOEF14 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 
н 
е > CNN 
ЕІЕИЕЛЕЛИНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕН 


ЖОЕ И КД И ШЕЛЕК ЕИ ЕЕ ИИК ИЕ 


Hpcoef14 


ен” |в/ [Type [Reset вен —  — — —— 
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КУД SPREADTRUM | SC6531E апа SC6531M Device Specification 


с o | | СС ОИ 


6.7.5.2.67 HPCOEF15 
Description : 


0х0013С (0x009E) DAC 6 band IIR HPF coefficient БО 2(reset 0x0000_0000) HPCOEF15 


| ei | за ioo | 29 | 20 27 | 26 | 25 27123 22 | 21 | 20 | 19 | 1 | 17 |16, 
| Name ЕРИ 
| "> Б омы 
нен | В ОЗ ИШ ИКИ ПЕД Е О СИ С ДСЗ 85 913] 
[RH ERR у Е ЕВ В а ЗЕЕ ЕВА 


Hpcoef15 


L3 
е С ОС СО С С ОС ОС ОСЗ ОСЗ Ee С ОС ОСИ ОС ОС С 


Field Мате Туре | Reset | Description 
Value 


НрсоеН5 [15:0] 16Һ0 | DAC 6 band IIR HPF coefficient 60_2 


6.7.5.2.68 HPCOEF16 
Description : 


0x00140 (0x00A0) __ DAC 6 band IIR HPF coefficient a0_2(reset 0х0000 0000) HPCOEF16 


НЕЛИ [о T2 [2 [2 [25 [2 [2 [ [2 [5 [ 9 [з [8]  [ 6] 
LINE ООО 
т 79 ==5 
ои С С С С С ОС ОС ОСЗ ОСЗ ОС ОС ОС ОСИ ОС О С 


ERES ЕЗДЕРІ ОО О Е ВЕ ЫИ ЕЕЕ ЕЧ ЕВ ЕШ 


| Мате | Hpcoef16 


Field Name Type | Reset | Description 
Value 
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КУД SPREADTRUM | SC6531E апа SC6531M Device Specification 


6.7.5.2.69 HPCOEF17 


Description : 


0x00144 (0x00A2) DAC 6 band IIR HPF coefficient b1_2(reset 0x0000_0000) HPCOEF17 


| ви (зт | зо | 20 | 26 | 27 | 26 | 25 | 24 оз | 22 | 21 | 20 | 19 | 16 [17 | 16 | 
Name ЕЕ 


ШО ЛЕ ЕЛЕ ЕЛЕ ЖЕНЕ МЕЛІ EEA 


Hpcoef17 


Field Name Type | Reset | Description 
Value 


Hpcoef17 [15:0] 16'h0 | DAC 6 band ИВ HPF coefficient b1 2 


6.7.5.2.70 HPCOEF18 
Description : 


0x00148 (0x00A4) DAC 6 band IIR HPF coefficient a1 2(reset 0х0000 0000) HPCOEF18 


|н (зт | зо [29 | 26 | 27 | 26 Lus | 24 | 23 | 22 | 21 | 20 | 19 | 16 [17 | 16 | 
Name | |] | 5 — — — . 


Pamir ШЕЛ IT USA FRENIS E АРАЛ И ERR 


Hpcoef18 


Field Name Type | Reset | Description 
Value 


Hpcoef18 [15:0] 16'h0 | DAC 6 band ИВ HPF coefficient a1. 2 
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27) $РВЕАОТВИМ` 


5С6531Е and SC6531M Device Specification 


6.7.5.2.71 HPCOEF19 


Description : 


0x0014C (0х00Аб) DAC 6 band IIR HPF coefficient b2 2(reset 0х0000 0000) HPCOEF19 


| ei | за ioo | 29 | 20 27 | 26 | 25 | 24 | 23 2 | zi | 20 | i9 | 1 | 7 | 46. 
L3. /— —^  Á | | 
єє с SUUS UU" 


Hpcoef19 


rele С ере СИ ОС ОСЗ ОСЗ ОСИ 


Field Мате Туре | Reset | Description 
Value 


Hpcoef19 [15:0] 16Һ0 | DAC 6 band IIR HPF coefficient b2_2 


6.7.5.2.72 HPCOEF20 
Description : 


0х00150 (0x00A8) DAC 6 band IIR HPF coefficient a2 2(reset 0х0000 0000) HPCOEF20 


| ви (зт | зо | 22 | 20 | 27 | 26 25 (02а | 23 | 22 | 21 | 20 | 19 [16 [17 | 16 | 
L3. 4 | 
ШЕРИИ. ИНЕ: AN 


Hpcoef20 


ret DP PPP PPP PPP PPT] 


Field Name Type | Reset | Description 
Value 


Hpcoef20 [15:0] 16'h0 | DAC 6 band ИВ HPF coefficient а2 2 
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[^B SPREADTRUM 


5С6531Е and SC6531M Device Specification 


6.7.5.2.73 HPCOEF?1 


Description : 


0x00154 (0xX00AA) DAC 6 band IIR HPF coefficient s3(reset 0х0000 0000) HPCOEF?1 


| ei | за ioo | 29 | 28 27 | 26 | 25 | 24 ||| | 20 | 19 | 1 | 17 | 46. 
Name  |— | | 7477 
ж Ж 
кез | В АЗ В ОЕ И ВИ ОЗ Е ОС | | СЕ О Е ОСЗ ЗВ 
Ee PRE ae АСЕ И И 878 
Name | — 585 8 CO w-—-— NM 


Hpcoef21 


mes С СО СО СВ ЗСО III 


Field Мате Туре | Reset | Description 
Value 


Нрсое!21 [15:0] 16Һ0 | DAC 6 band IIR HPF coefficient 53 


6.7.5.2.74 HPCOEF22 
Description : 


0х00158 (0х00АС) DAC 6 band IIR HPF coefficient 60 З(геѕеї 0x0000_0000) HPCOEF22 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
ІІІ == 
ПЗ С С С С ОС ОС ОС ОСЗ ОСЗ ОС ОС ОС ОС ОС ОСЗ С 
eC ИСИ e ОВНА ЗНС 

ны 


Hpcoef22 


ЗУ О С СО СВ СО СВ СВ ОСА ВСВ 


Field Мате Туре | Reset | Description 
Value 


Hpcoef22 [15:0] 16Һ0 | DAC 6 band IIR HPF coefficient b0_ 3 
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[ГЄЗ$РВЕАВТВИМ | SC6531E апа SC6531M Device Specification 


6.7.5.2.75 HPCOEF23 

Description : 

0х0015С (ОХОСАЕ) DAC 6 band IIR HPF coefficient a0 3(reset 0х0000 0000) HPCOEF23 
| Bit зт зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Name т ы 
| т 4. 
L3 ЕШ ШИШИ И ИЕ И И И ИЕ ЕИ ИЕ ИЕ ИЕ И 
Lm ee 


Hpcoef23 


Field Name Type | Reset | Description 
Value 


Hpcoef23 [15:0] 16Һ0 | DAC 6 band ИВ HPF coefficient а0 3 


6.7.5.2.76 HPCOEF24 
Description : 


0x00160 (0x00B0) DAC 6 band IIR HPF coefficient b1 3(reset 0х0000 0000) HPCOEF24 


Cm [o [T9 [o [2 [ Гао Гаа [ж [з [5| 7 [ «| 
De =, 7 
wef ОО 
m 15 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕНЕНЕНЕНЕНЕНЕНЕН 
ІСІГІ = е 


Hpcoef24 


Field Name Type | Reset | Description 
Value 


Hpcoef24 [15:0] 16'h0 | DAC 6 band IIR HPF coefficient b1_3 


6.7.5.2.77 HPCOEF25 
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ГЄЗ$РВЕАВТВИМ | SC6531E апа SC6531M Device Specification 


Description : 


0x00164 (0x00B2) DAC 6 band IIR HPF coefficient a1 3(reset 0х0000 0000) HPCOEF25 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
н 
~ == 
L'INNENRKERKERKNKNKENENENKEENKNENENKNKN 
ШІНЕЛЕЛЕЛЕЛЕНЕЛЕНЕНЕЛЕНЕНЕНЕНЕНЕНЕН 


Нрсое!25 


Field Name Type | Reset | Description 
Value 


Hpcoef25 [15:0] 16Һ0 | DAC 6 band ИВ HPF coefficient a1. 3 


6.7.5.2.78 HPCOEF26 
Description : 


0x00168 (0x00B4) DAC 6 band IIR HPF coefficient b2 З(геѕеї 0x0000 0000) HPCOEF26 


| ei | за ioo | 29 | 20 27 | 26 | 25 | 24 | 23 22 | 21 | 20 | 19 | 16 | 7 |16, 
ша — 2 — 2 
| "> — | — B B 
нен | В ОЗ В О НИ ПЕД О ВИ ВИ es В ОСИ СИ 
ЖОШ Е ЕСИ ЕЕ ЛЕ ШЕ ЗЛЕ Ү ЖЕЛЕЖЕЛЕШЕЛЕЛЕНЕЛ 


Hpcoef26 


ЕІЕНКЯКИЕНКЕКИКИКИКЕКНЕНЕНЕНЕНЕНЕН 


Field Мате Туре | Reset | Description 
Value 


Hpcoef26 [15:0] 16Һ0 | DAC 6 band ИВ HPF coefficient 52 3 


6.7.5.2.79 HPCOEF27 


Description : 


Spreadtrum Communications, Inc., Confidential and Proprietary 660 of 989 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[ГЄЗ$РВЕАВТВИМ | SC6531E апа SC6531M Device Specification 


0x0016C (0x00B6) DAC 6 band IIR HPF coefficient a2 3(reset 0x0000_0000) HPCOEF27 


сӛ | за [30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 |2 | 21 | 20,19 | 1 | 17 |16, 
ыы әҙ. k. h  . À 
Tve  ] | | | | | | | 
"eset О ВС ОЕ | ПОС Ре Е ОЗОН ОСЗ ОСН о ВОС ЗИ 
ЕСИЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕЛАЗЛЕЛЕНЕНЕНЕН 


Hpcoef27 


е | o С ОС С С ОС СО ОС ОС ОС ОС ОС ОСИ ОС С С 


Field Мате Туре | Reset | Description 
Value 


Hpcoef27 [15:0] 16Һ0 | DAC 6 band IIR HPF coefficient а2 3 


6.7.5.2.80 HPCOEF28 
Description : 


0x00170 (0x00B8) DAC 6 band IIR HPF coefficient s4(reset 0x0000_0000) HPCOEF28 


ви Го Га аа а |» |» | |» Га Га [пе [пе | [пе 
[ene EN NNNM 
L'JENERENENKNKRERERKZERERENENENENEN 
а е е а аи ое о о е о а [а о 


Нрсоеѓ28 


rele С С О С ОС ОС ОСЗ ОСЗ ОС ОС ОС ОСИ ОС ОС С 


Field Мате Туре | Reset | Description 
Value 


Hpcoef28 [15:0] 16'h0 | DAC 6 band ИВ HPF coefficient 54 


6.7.5.2.81 HPCOEF29 


Description : 
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[ГЄЗ$РВЕАВТВИМ | SC6531E апа SC6531M Device Specification 


0х00174 (0оХ00ВА) DAC 6 band IIR HPF coefficient b0_4(reset 0x0000_0000) HPCOEF29 


сӛ | за | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20,19 | 1 | 17 |16, 
Г ато ООО 
| "> ООО 
Ге | | Ре о Те | Те Ре | ОЗОН Је а о По ВИ 
ЕСИЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕЛАРИЛЕЛЕНЕНЕНЕН 


Нрсое!29 


е ОС С С ОС С СО ОСЗ ОС ОС ОС ОС ОС ОСИ ОС С С 


Field Мате Туре | Reset | Description 
Value 


Hpcoef29 [15:0] 16'h0 | DAC 6 band ИВ HPF coefficient бо 4 


6.7.5.2.82 НРСОЕҒЗ0 
Description : 


0х00178 (0х00ВС) DAC 6 band IIR HPF coefficient a0 4(геѕеї 0х0000 0000) HPCOEF30 


ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
LIMEN EN NN 
ве |“ | | || ере ере ер р 
ШТИЕКЛЕЛЕЛЕЛЕНЕЛЕНЕНЕЛЕЛЕНЕНЕНЕНЕНЕН 


Hpcoef30 


rele Гире и ере PP PPP PPT 


Field Name Type | Reset | Description 
Value 


Hpcoef30 [15:0] 16'h0 | DAC 6 band ИВ HPF coefficient a0 4 


6.7.5.2.83 HPCOEF31 


Description : 
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[ГЄЗ$РВЕАВТВИМ | SC6531E апа SC6531M Device Specification 


0x0017C (0х00ВЕ) DAC 6 band IIR HPF coefficient b1 4(reset 0x0000_0000) НРСОЕЕЗ1 


сӛ | за ioo | 29 | 28 27 | 26 | 25 | 24 | 23 |2 | 21 | 20,19 | 1 | 17 |16, 
ыы J | h— h| ^ ұ ұ 
Tve  ] | | | | | | | 
кез | О ВС ОЕ | Те Ре СВ СЗО ВИ ОСЗ ОСН о ВОС ЗИ 
ЕСИЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕЛАЗИЛЕЛЕНЕНЕНЕН 


Hpcoef31 


е | o С С ОС С СО ОС ОС ОС ОС ОС ОС ОСИ ОС С С 


Field Мате Туре | Reset | Description 
Value 


Hpcoef31 [15:0] 16'h0 | DAC 6 band ИВ HPF coefficient b 4 


6.7.5.2.84 HPCOEF32 
Description : 


0x00180 (0x00C0) DAC 6 band IIR HPF coefficient a1 4(reset 0х0000 0000) HPCOEF32 


ЕСЕЕЛЕЛЕЛЕСЕЕДЕЛЕЛЕЛЕЛЕЛЕЕЛЕЛЕЛЕЛЕІ 
[ene EN NN 
L'JENERENENKNKRERERKZERERERENENENEN 
KCNESERERESEREIERESERERERENERENENKE 


Hpcoef32 


e| С С О С СВ ОС ОСЗ ОСЗ ОС ОС ОС ОСИ ОС ОС С 


Field Мате Туре | Reset | Description 
Value 


Hpcoef32 [15:0] 16'h0 | DAC 6 band ИВ HPF coefficient a1. 4 


6.7.5.2.85 HPCOEF33 


Description : 
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[ГЄЗ$РВЕАВТВИМ | SC6531E апа SC6531M Device Specification 


0x00184 (0x00C2) DAC 6 band IIR HPF coefficient b2_4(reset 0x0000_0000) HPCOEF33 


сӛ | за | 30 | 29 | 28 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20, 19 | 1 | 17 |16, 
ыы ...,”( 
| "> БЕРЕ 
кез | | Ре о Те | Те Ре | СЗО ВИ ОСЗ а о По И 
ЕСИЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕЛАРИЛЕЛЕНЕНЕНЕН 


Hpcoef33 


е ОС С С ОС С ОС ОС ОС ОСЗ ОС ОС ОС ОСИ ОС С С 


Field Мате Туре | Reset | Description 
Value 


Hpcoef33 [15:0] 16'h0 | DAC 6 band ИВ HPF coefficient b2. 4 


6.7.5.2.86 HPCOEF34 
Description : 


0х00188 (0x00C4) DAC 6 band IIR HPF coefficient a2 4(reset 0х0000 0000) HPCOEF34 


в э Го Га аа а а а а а Га Га Ге Гаа авс 
[ene [| RN NN 
век С С С С ec О ОС ОС ОС ОС ОС 
ви |» | м | па РС С О О С С |» ОСЗ [а [2 | [о 


Hpcoef34 


rele Del PP PPP PPT 


Field Name Type | Reset | Description 
Value 


Нрсое!34 [15:0] 16'h0 | DAC 6 band ИВ HPF coefficient а2_4 


6.7.5.2.87 HPCOEF35 


Description : 
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[ГЄЗ$РВЕАВТВИМ | SC6531E апа SC6531M Device Specification 


0x0018C (0x00C6) DAC 6 band IIR HPF coefficient s5(reset 0х0000 0000) HPCOEF35 


сӛ | за | 30 | 29 | 28 27 | 26 | 25 | 24 | 23 | 22 | 21 | 204) 19 | 1 | 17 |16, 
ыы (,т |. 
| "> Т | 
ее | В В ВС Е | ПС Ре В СЗО ВИ ОЗ а ЕВ о ЗИ 
| e | 15 |1а | из | 12 | 11 | по | о | г | EEE 


Hpcoef35 


ІТІКИЕНЕЛЕНЕНЕНЕНЕРЕНЕНЕНЕНЕНЕКЕНЕН 


Field Мате Туре | Reset | Description 
Value 


Hpcoef35 [15:0] 16Һ0 | DAC 6 band ИВ HPF coefficient s5 


6.7.5.2.88 HPCOEF36 

Description : 

0х00190 (0x00C8) DAC 6 band IIR HPF coefficient 60_5(гезе{ 0х0000 0000) HPCOEF36 
| Bit [зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name |S 
EA 4 
Гл ОВ О ОЕ В О see] |151 
БЕН ЕКЕ 


Hpcoef36 


е СВУ С С ОС СО СО СО ОСЗ ОСЗ ОС ОС ОС ОС ОС О С 


Field Мате Туре | Reset | Description 
Value 


Hpcoef36 [15:0] 16Һ0 | DAC 6 band ИВ HPF coefficient 60_5 


6.7.5.2.89 HPCOEF37 


Description : 
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[ГЄЗ$РВЕАВТВИМ | SC6531E апа SC6531M Device Specification 


0х00194 (0x00CA) DAC 6 band IIR HPF coefficient a0_5(reset 0x0000_0000) HPCOEF37 


сӛ | за | 30 | 29 | 28 27 | 26 | 25 | 24 23 | 22 | 21 | 20, 19 | 1 | 17 |16, 
ыы ...,( 
| "> БЕРЕ 
кез | | Ре о Те | Те Ре Је СЗО ВИ ОСЗ а о По ЗИ 
ЕСИЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕЛАРЛЕЛЕНЕНЕНЕН 


Hpcoef37 


е | 6 


Field Мате Туре | Reset | Description 
Value 


Нрсое! 37 [15:0] 16Һ0 | DAC 6 band ИВ HPF coefficient а0 5 


6.7.5.2.90 HPCOEF38 
Description : 


0x00198 (0x00CC) DAC 6 band IIR HPF coefficient b1_5(reset 0x0000_0000) HPCOEF38 


ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
[ene EN NN 
L'JENERENENKNKRERERKZERERENENENENEN 
ШГИКЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕНЕНЕНЕНЕНЕН 


Hpcoef38 


ІЕИЕБЕЗЕЛЕНЕНКЕКЕКЕКНЕНЕБЕНЕНЕНЕН 


Field Мате Туре | Reset | Description 
Value 


Hpcoef38 [15:0] 16Һ0 | DAC 6 band ИВ HPF coefficient b1 5 


6.7.5.2.91 НРСОЕҒЗ9 


Description : 
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0x0019C (0х00СЕ) DAC 6 band IIR HPF coefficient a1 5(reset 0x0000_0000) НРСОЕҒЗ9 


сӛ | за [30 | 29 | зе 27 | 26 | 25 | 24 | 23 22 | 21 |20, 19 | 1 | 17 |16, 
Nome ООО 
| "> ООО 
Г ее ~ | Ре о Те | Те Ре | СЗО ВИ ОСЗ а о По ЗИ 
| e | 15 |1а | из | 12 11 | по | о | г [T юе | 4 |з]|2|1|0 


Hpcoef39 


е | o С С С С ОС СО ОС ОС ОС ОС ОС ОСИ ОС С С 


Field Мате Туре | Reset | Description 
Value 


Hpcoef39 [15:0] 16Һ0 | DAC 6 band ИВ HPF coefficient a1. 5 


6.7.5.2.92 НРСОЕҒ40 
Description : 


0х001А0 (0х0000) DAC 6 band IIR HPF coefficient b2_5(reset 0х0000 0000) HPCOEF40 


ЕСЕЕЛЕЛЕЛЕЛЕЛДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
[ene [a 
ве |“ | | || ере ере рр 
ШТИКЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕНЕНЕНЕНЕНЕН 


Hpcoef40 


rele Dl PP PPP PPT 


Field Name Type | Reset | Description 
Value 


Hpcoef40 [15:0] 16Һ0 | DAC 6 band ИВ HPF coefficient 62 5 


6.7.5.2.93 HPCOEF41 


Description : 
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0x001A4 (0x00D2) DAC 6 band IIR HPF coefficient a2_5(reset 0х0000 0000) HPCOEF41 


Kèr | за | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20. 19 | 1 | 17 |16, 
Mome ООО 
| "> БЕРЕ 
Ге | | Ре о Те | Те Ре Је СЗ СИ а о По ЗИ 
ЕСИЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕЛАРИЛЕЛЕНЕНЕНЕН 


Hpcoef41 


е | o С ОС ОС С ОС СО С ОС ОС ОС ОС ОСИ ОС АС ОС 


Field Мате Туре | Reset | Description 
Value 


Hpcoef41 [15:0] 16Һ0 | DAC 6 band ИВ HPF coefficient a2. 5 


6.7.5.2.94 HPCOEF42 
Description : 


0х001А8 (0x00D4) DAC 6 band IIR HPF coefficient s6(reset 0х0000 0000) HPCOEF42 


в э Го Га а а а а а а а Га Га Г Гаа Гав 
[rene E 
Е | С С ОС С ОС ере О О ОС ОС ОС ОСИ ОС 
ви ЕЕ | м | па аи ое о С е |» ОСЗ [а а ОСИ С 


Hpcoef42 


rele Гире у ере PP PPP PPT 


Field Name Type | Reset | Description 
Value 


Hpcoef42 [15:0] 16Һ0 | DAC 6 band ИВ HPF coefficient 56 


6.7.5.2.95 VBFIFOLVL 


Description : 
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0х01С0 (0х00Е0) VBC inner FIFO level control(reset 0х0000 4444) VBFIFOLVL 


K bt | за | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 25 | 22 | 21 20. 19 | 18 | 17 | 16, 
ы | ыы 
СБРОС: 


— vb fifo ae М м р vb fifo ae М r vb fifo af му R vb йо af мг 
ы i т USC res er erve ond m чке тке 


wm] = С о о —] 
С EESE ~ EESE FAS 


Peano fen ын еме еу O 
alue 
[es во ою аа 
[cer [m [mo ее Т” 
[im fro [mo нна 
[er fro [mo ано 


6.7.5.2.96 VBIRQEN 


Description : 


0x01C4 (0x00E2) VBC interrupt enable(reset 0x0000_0000) VBIRQEN 


| ви [м | 30 | 29 | 26 | 27 | 2621585 | 24 | 23 | 22 | 21 | 20 | 1 | 18 | 17 | 16] 
іт? т ООО 


dai | adi 
Reserved кт е е 
ГЛ 


Field Мате Туре | Reset | Description 
Value 
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[esa о Ts а 


6.7.5.2.97 VBIRQCLR 


Description : 


0x01C8 (0x00E4) VBC interrupt interrupt(reset 0x0000_0000) VBIRQCLR 


| Bt | за | 30 | 20 | 28 | 27 | 26 | 25 | 205) 23 | 22 | 21 | 20 | 19 | 16 |17 | 16, 


Reserved 


тез Ба 2 еа 
Value 

|_________| за [mo Wm теле — 

omo [mr [we [mo [астем 


6.8 GPIO 


6.8.1 Overview 


The GPIO module provides more then 100 GPIO pins of MCU. However, many of the pins 
are multiplexed with other functions and system design trade-off must be exercised on 
selecting them. All the GPIO pins сап be programmed to be either input or output. When 
in input mode, they can be programmed to trigger interrupt to the MCU. 
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6.8.2 Features 


positive edge detect and interrupt generate 
negative edge detect and interrupt generate 
both edges detect and interrupt generate 
high level detect and interrupt generate 

low level detect and interrupt generate 
interrupt mask 

interrupt clear 

input data sample or mask 

output data or mask 

level interrupt generate at system power down 
level detect conditions changeable 

different interrupts happen 

edge detect conditions changeable 


6.8.3 Funtion description 


APB APB 


BUS INTERFACE — —-? СРІО 
Regs 


INT 


ARM 
Core 


Figure 6-8 GPIO block diagram 


As the above diagram shows, SW communicates with GPIO module by APB BUS. When the 
module has received active input signals, interrupts will be created to notify ARM core. 


6.8.4 Control registers 
6.8.4.1 Memory map 


Table 6 GPIO Control Register Address Map 
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ARM base address: 

For GPIOO~GPIO127: 

0x8A00 0000, 0x8A00 0080, 0x8A00_0100, 0x8A00 0180, 
0x8A00 0200, 0x8A00 0280, 0x8A00 0300, 0x8A00 0380, 


For GPIO128-GPIO131: 
0х8200 1780, 0x8200 17С0 


Ч : T" . . 


6.8.4.2 Register description 


6.8.4.3 GPIODATA 
Description: GPIO bits data register 


0x0000 (reset 0x0000_0000) GPIOATA 


| ви | 31 | 30 | 29 | 28 | 27 | 26.125 | 24 | 23 | 22 | 21 | 20 | 19 | t8 | t7 | 16 | 


Reserved 


GPIODATA 


Spreadtrum Communications, Inc., Confidential and Proprietary 672 of 989 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[ГЄЗ$РВЕАВТВИМ | SC6531E апа SC6531M Device Specification 


eld Туре | Reset | Description 
Value 


F— — [ms [ww [wr [Reeves | 


6.8.4.4 GPIODMSK 
Description: GPIO bits mask register 


0x0004 (reset 0x0000 0000) GPIODMSK 


Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


| Туре | 


GPIODMSK 


| Type | 


Туре | Reset Description 
Value 


БЕНЕН = 0] 1610 — register can be read/write if GPIO DMSK 
set “1” 


6.8.4.5 GPIODIR 
Description: GPIO bits direction register 
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0x0008 (reset 0x0000_0000) GPIODIR 


ви [s | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20019 | t8 [17 | 16 | 


Reserved 


| Туре | 


GPIODIR 


ote Туре | Reset Description 
Value 
[аня [mo [ero 
GPIODIR [15:0] R/W 1610 “1” configure дарю bits to be output 
“0” configure gpio bits to be input 


6.8.4.6 GPIOIS 


Description: GPIO bits interrupt sense register 


0x000C (reset 0x0000_FFFF) GPIOIS 


| Bi | 31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 25 | 22 | 21 | 20 | 19 | t8 | t7 | 16 | 


Reserved 


| Туре | 


GPIOIS 


eld Type | Reset Description 
Value 
[ (рея [по [ww 
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GPIOIS [15:0] R/W 16'hFFFF | “1” detect signals level 
“0” detect signals edge 


6.8.4.7 GPIOIBE 


Description: GPIO bits both edges interrupt register 


0x0010 (reset 0x0000_0000) GPIOIBE 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 25 | 22 | 21 | 20 | 19 | t8 | t7 | 16 | 


Reserved 


| Type | 


GPIOIBE 


| Type | 


ate Туре | Reset. | Description 
Value 


[ ea [Ro |16% 
GPIOIBE [15:0] RAN 16'h0 “1” both edges trigger an interrupt, 
“0” interrupt generation event is controlled by 
GPIOIEV 


6.8.4.8 GPIOIEV 


Description: GPIO bits interrupt status register 
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0x0014 (reset 0x0000_FFFF) GPIOIEV 


ви [st | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20. 19 | t8 | t7 | 16 | 


Reserved 


| Туре | 


GPIOIEV 


eld Type | Reset Description 
Value 


— — [mus [о wm [нөт у 


GPIOIEV [15:0] R/W 16'hFFFF | GPIO bits interrupt event register: 
“1” high levels trigger interrupts, 
“0” low levels trigger interrupts. 


6.8.4.9 GPIOIE 


Description: GPIO bits interrupt enable register 


0х0018 (reset 0х0000 0000) GPIOIE 


Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


| Type | 


GPIOIE 


ate Type | Reset | Description 
Value 
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а |во fieno [Reseed __- 


СР!О!Е [15:0] R/W 16'h0 GPIO bits interrupt enable register: 
“1” corresponding bit interrupt is enabled. 
“0” corresponding bit interrupt isn't enabled 


6.8.4.10 GPIORIS 


Description: GPIO bits raw interrupt status register, and it reflects the status of interrupts 
trigger conditions detection on pins (prior to GPIOMIS) 


0x001C (reset 0x0000_0000) GPIORIS 


| ви | зт | 30 | 29 | 28 | 27 | 26 | 2524 | 23 | 22 | 21 | 20 | 19 | t8 [17 | 16 | 


Reserved 


GPIORIS 


eld Туре | Reset | Description 
Value 


[эта [Ro [wem 
GPIORIS [15:0] 16'h0 GPIO bits raw interrupt status register: 
“1” interrupt condition met 
"0" condition not met 


6.8.4.11 GPIOMIS 


Description: GPIO bits masked interrupt status register 
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0x0020 (reset 0x0000_0000) GPIOMIS 


ви [t | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | aad 19 | t8 [17 | 16 | 


Reserved 


| Туре | 


GPIOMIS 


eld Type |Reset |Description 
Value 


[Bwa [ro |160 [Reseved > o o | 


GPIOMIS [15:0] 16'h0 GPIO bits masked interrupt status register: 
“1” Interrupt active 
“0” interrupt not active 


6.8.4.12 GPIOIC 


Description: GPIO bits interrupt clear register 


0x0024 (reset 0х0000 0000) GPIOIC 


Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Туре | 


GPIOIC 


ate Type | Reset | Description 
Value 
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GPIOIC [15:0] WO 16'h0 GPIO bits interrupt clear register: 
"1" clears detected interrupt. 
"0" has no effect. 


6.8.4.13 GPIOINEN 


Description: GPIO input enable register 


0x0028 (reset 0x0000 FFFF) GPIOINEN 


| Bi | 31 | 30 | 29 | 20 | 27 | 26 | 25 [524 | 23 | 22 | 21 | 20 | 19 | t8 | t7 | 16 | 


Reserved 


GPIOINEN 


eld Type | Reset | Description 
Value 


|_______| 8116] |RO |16 |Reswed ООО 


GPIOINEN [15:0] RW 1610 GPIO input enable register: 
“4” input enable. 
“0” input disable. 


6.8.5 Application notes 
5)  GPIOMIS is equal to GPIOIE а GPIORIS. 


6.9 EIC 

6.9.1 Overview 
The EIC module includes four sub-modules: EIC_DBNC, EIC_LATCH, EIC_ASYNC and 
EIC_SYNC. 


The EIC. DBNC sub-module provides up to 8 source input signal connection. A de-bounce 
mechanism is used to capture input signal’s stable status and a single-trig mechanism is 
introduced into this sub-module to enhance the input event detect reliability. Іп addition, 
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this sub-module’s clock can be shut off automatically to reduce power dissipation. The de- 
bounce range is from 1 ms to 4 $ with the step of 1 ms. The input signals shorter than 1 
ms will be omitted at this sub-module. 


THE EIC_LATCH sub-module is used to latch some special input signal and send 
interrupts to MCU core by channel 0, and it can provides up to 8 EIC_LATCH source input 
signal connection. 


6.9.2 Features 


6.9.2.1 EIC_DBNC 
@ high level detect and interrupt generate(not bypass mode) 
low level detect and interrupt generate(not bypass mode) 
interrupt mask(not bypass mode) 
interrupt clear(not bypass mode) 
level interrupt generate at system power down with once active trig(not bypass mode) 
keep interrupt stable when no interrupt clear(not bypass mode) 
input data sample or mask(not bypass mode) 
de-bounce number configurable(not bypass mode) 
only once trig active(not bypass mode) 
trig level condition configurable(not bypass mode) 
high level detect and interrupt generate(bypass mode) 
low level detect and interrupt generate(bypass mode) 
interrupt mask(bypass mode) 
interrupt clear(bypass mode) 
input data sample or mask(bypass mode) 
level interrupt generate at system power down(bypass mode) 
force to open the clock of de-bounce 


6.9.2.2 EIC LATCH 


ө Special IRQ or FIQ interrupt on channel 0 is used to latch some input signal 
status and trigger IRQ or FIQ interrupt by level detecting (no edge detecting) 

€ Special IRQ or FIQ interrupt on channel 0 is multiplexed from 8 independent 
input sources 

€ Using Latch circuit to realize interrupt generation, INTMSK connected to the 

set port of Latch, and INTCLR connected to the clear port of Latch. 

Provide raw status for each of 8 input sources on special channel 

Provide polarity control bit for each of 8 input sources on special channel 

Provide only one clear bit to clear all latches on special channel 

Each input source can be enabled or disabled independently on special 

channel 


6.9.2.3 EIC ASYNC 

€ positive edge detect and interrupt generate 
negative edge detect and interrupt generate 
both edges detect and interrupt generate 
high level detect and interrupt generate 
low level detect and interrupt generate 
interrupt mask 
interrupt clear 
input data sample or mask 
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€ level interrupt generate at system power down 
€ level detect conditions changeable 
€ edge detect conditions changeable 


6.9.2.4 EIC SYNC 

€ Input signal synced with сік apb 
positive edge detect and interrupt generate 
negative edge detect and interrupt generate 
both edges detect and interrupt generate 
high level detect and interrupt generate 
low level detect and interrupt generate 
interrupt mask 
interrupt clear 
input data sample or mask 
level interrupt generate at system power down 
level detect conditions changeable 
edge detect conditions changeable 


6.9.3 Funtion description 


-------”> 
АРВ АРВ EIC_SYNC 
BUS INTERFACE | 
Regs | EIC_ASYNC 
EIC_LATCH 
EIC_DBNC | 
INT 
и 
Detect Debounce 
ARM 
Core 


Figure 6-9 EIC block diagram 


As the above diagram shows, SW communicates with EIC module by APB BUS. When the 
module has received active input signals, interrupts will be created to notify ARM core. 
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КЕЗ ЗРВЕАОТВИМ 


6.9.4 


6.9.4.1 


Control registers 
Memory map 


Table 7 EIC DBNC Control Register Address Мар 


ARM base address: 0x8A00 1000 (EIC_DBNC) (EICO-EIC15) 
0x8200 1900 (EIC. DBNCA) (EIC16-EIC31) 


5С6531Е and SC6531M Device Specification 


Ч > "i . . 


Г ANN. 5-0: 


EICO-1: come from external pad; 
EIC2-15: reserved; 

EIC16: Нот TP XL; 

EIC17: PBINT2; 

EIC18: CHGR INT; 

EIC19: PBINT; 

EIC20: HEAD BUTTON; 

EIC21: HEADMIC DETECTION; 
EIC22: CHGR OVI; 

EIC23-31: reserved; 


Table 8 EIC LATCH Control Register Address Map 
ARM base address: 0x8A00 1080 
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OT — 
mme СООО 


0x0000 EIC LATCH INTEN EIC. LATCH interrupt enable 
0x0004 EIC LATCH INTRAW EIC. LATCH raw interrupt 
0x0008 EIC LATCH INTMSK EIC. LATCH interrupt mask 


0x000C EIC_LATCH_INTCLR EIC_LATCH interrupt clear 
0x0010 EIC_LATCH_INTPOL EIC_LATCH interrupt polarity 
0x0014 EIC_LATCH_INTMODE | EIC. LATCH interrupt mode 


Table 9 EIC ASYNC Control Register Address Map 
ARM base address: 0x8A00 10A0 


0 T 
аб Name [и | 


0х0010 EIC. ASYNC. INTMODE ~ и interrupt edge ог level mode 


0x0014 EIC_ASYNC_INTBOTH | EIC_ASYNC interrupt both edge setting 
0x0018 EIC_ASYNC_INTPOL EIC_ASYNC interrupt polarity 
0x001C EIC ASYNC INTDATA | EIC_ASYNC input data 


Table 10 EIC SYNC Control Register Address Map 
ARM base address: 0x8A00_10C0 


e ——— 
idee [ме С 


0x0000 EIC SYNC INTEN EIC. SYNC interrupt enable 
0x0004 EIC SYNC INTRAW EIC. SYNC raw interrupt 
0x0008 EIC SYNC INTMSK EIC. SYNC interrupt mask 


0х000С EIC SYNC INTCLR EIC. SYNC interrupt clear 


0x0010 EIC. SYNC INTMODE 4. interrupt edge or level mode 


0х0014 EIC_SYNC_INTBOTH EIC_SYNC interrupt both edge setting 
0x0018 EIC_SYNC_INTPOL EIC. SYNC interrupt polarity 
0x001C EIC_SYNC_INTDATA EIC. SYNC input data 
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6.9.4.2 Register description 


6.9.4.2.1 EIC_DBNC_DATA 
Description: EIC_DBNC bits data register, read only 


0x0000 (reset 0x0000_0000) EIC_DBNC_DATA 


| ви | 31 | 30 | 29 | 28 | 27 | 26) 25 | 24 | 23 | 22 | 21 | 20 | 19 | t8 | t7 | 16 | 


Reserved 


| ви fas | зата |12 [31 Edo | a La [т | e | 5 | 4 [2/4] 0 | 


d-Na Type | Reset | Description 
Value 


— — — [mm mo [eme 
EIC ОВМС DATA 17017 |ВО |8% | EIC_DBNC bits data input 


Note: EIC. DBNC. DATA synchronizes the original data inputs with 2 cycles of Rtcdiv5 сік, so SW 
need delay 2ms to get the exact value of original data inputs when Rtcdiv5 clk is enabled. 


6.9.4.2.2 EIC DBNC DMSK 
Description: EIC. DBNC bits data mask register 
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| ви [эт [зо |зо [25 [2r [в [25 [2« [75 [22 [1 [ | [зв [т [6 


Reserved 


| Туре | 


Reserved EIC_DBNC_DMSK 


ыт O ë o ë o ООО И 


Ма Туре | Reset | Description 
Value 


я |RO |2480 [Reserved о 


EIC_DBNC_DMSK | [7:0] RAW |870 ЕС_ОВМС_ОАТА register can be read if 
EIC_DBNC_DMSK set “1” 


6.9.4.2.3 EIC_DBNC_IEV 
Description: ЕС_ОВМС bits interrupt status register 


Lor [5r Too [29 [26 [27 [25 [25 [2« [55 [22 [2 | s [| e | v [| 


Reserved 


| Type | 


Reserved EIC_DBNC_IEV 


к у ОИ 
1 1 


ated Type | Reset | Description 
Value 


| Пеш [но jesmo [Reserved | |00 | 


Spreadtrum Communications, Inc., Confidential and Proprietary 685 of 989 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[ГЄЗ$РВЕАВТВИМ | SC6531E апа SC6531M Device Specification 


EIC_DBNC-IEV | [7:0] R/W 8'hFF EIC. DBNC bits interrupt status register: 
“1” high levels trigger interrupts, 
“0” low levels trigger interrupts. 


6.9.4.2.4 EIC DBNC IE 
Description: EIC  DBNC bits interrupt enable register 


| ви [эт ао [2o [25 [27 [в [25 [з [55 [2 я | о | пе [в | v [6] 


Reserved 


Type 


Туе — | ) | |— |-) 
ЁЛ ECRIRE ИЕА 


Reserved EIC_DBNC_IE 


| Type | 


ated Туре | Reset | Description 
Value 


| BH] |RO | [ве 


EIC DBNC IE | [7:0] R/W 810 EIC_DBNC bits interrupt enable register: 
“1” corresponding bit interrupt is enabled. 
“О” corresponding bit interrupt isn’t enabled 


6.9.4.2.5 EIC_DBNC_RIS 


Description: Е!С_РВМС bits raw interrupt status register, and it reflects the status of 
interrupts trigger conditions detection on pins (prior to EIC_DBNC_MIS) 
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Reserved 


| Туре | 


Reserved EIC_DBNC_RIS 


A ДУ | 


eld. N Type |Reset | Description 
Value 


[аа [mo [aw 
EIC DBNC RIS | [7:0] 870 EIC bits raw interrupt status register: 
"1" interrupt condition met 
“0” condition not met 


6.9.4.2.6 EIC DBNC MIS 


Description: EIC DBNC bits masked interrupt status register 


Сан [эт [3o [2o [25 [2r [в [25 ра [75 [2 я [ [19 [зв | v [в] 


Reserved 


Туре | 


Reserved EIC_DBNC_MIS 
Туе ШЕНИЕ у ъЩъЩ—_ 2 


Note: EIC. DBNC MIS = EIC_DBNC_IE & EIC_DBNC_RIS 
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aN Type | Reset | Description 
Value 


г |вш |н |20 [Reseved CY 


EIC_DBNC_MIS | [7:0] 870 EIC_DBNC bits masked interrupt status register: 
“1” Interrupt active 
“0” interrupt not active 


6.9.4.2.7 EIC_DBNC_IC 
Description: EIlC_DBNC_ bits interrupt clear register 


ИТИБЕИЕЛЕЗЕЛЕЛЕЗЕЗЕЗЕЛЕЗЕШЕЛЕЛЕЗЕЛЕЗ 


Reserved 


Reserved EIC. DBNC IC 


eld Type | Reset | Description 
Value 


| ПА: jap ој ћеземеа | 


EIC_DBNC_IC | [7:0] МО 8’hO EIC_DBNC bits interrupt clear register: 
“1” clears detected interrupt. 
“0” has no effect. 


6.9.4.2.8 EIC_DBNC_TRIG 


Description: ЕІС DBNC bits trig control register 


Spreadtrum Communications, Inc., Confidential and Proprietary 688 of 989 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[ГЄЗ$РВЕАВТВИМ | SC6531E апа SC6531M Device Specification 


| ви [эт [зо [ [25 [27 [в [25 [ [эз 2 [5 [ 5 [5 | пе [т [6 


Reserved 


Type 


Туе — — | | || | 
ЕЛЕЛЕЖЕШЕН 


Reserved EIC_DBNC_TRIG 


| Type | 


Ма Туре | Reset | Description 
\Уаше 


а [мо [asno [Reseved __ | 


EIC_DBNC_TRIG | [7:0] МО 8'hO EIC. DBNC bits trig control register: 
“1”: generate the trig start pulse 
"0": no effect 
It must set EIC DBNC. TRIG for using de-bounce 
function and getting active interrupt. 


6.9.4.2.9 EICO DBNC CTRL 
Description: EICO DBNC control register 


Spreadtrum Communications, Inc., Confidential and Proprietary 689 of 989 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КУД SPREADTRUM | SC6531E апа SC6531M Device Specification 


0x0040 (reset 0х0000 4032) EICO_DBNC_CTRL 
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved 
e 
Type RO 
Rese 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Bit 15 | 14 | 13 | 12 | 11 | 10 | 9 8 7 6 5 4 3 2 1 0 


ЕО 
ix DB 
en CL k Reserved DBNC_CNT 
K_ = 
pB | > 
МС 
Туре | RW | RW ВО R/W 
Rese 0 1 0 0 0 0 0 0 0 0 1 i 0 0 1 0 


Ма Туре | Reset Description 
Value 


—— ~CLK_DBNC 15 RAV | 170 ССС си clock of donc forced open; 
0: no effect 


DBNC EN [14] RAN | 11 de-bounce mechanism enable or disable: 
1 епабје,0 == 
[13:12] [RO |200 | | Reservēd | 


m— CNT [11:0] R/W | 12'h032 | de-bounce counter period value setting, the unit is 
millisecond 


6.9.4.2.10 EIC1 DBNC CTRL 
Description: EIC1 DBNC control register 
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0x0042 (reset 0х0000 4032) EIC1 DBNC CTRL 
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved 
e 
Type RO 
Rese 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Bit 15 | 14 | 13 | 12 | 11 | 10 | 9 8 7 6 5 4 3 2 1 0 


ЕО 
ix DB 
en CL k Reserved DBNC_CNT 
K_ = 
pB | > 
МС 
Туре | RW | RW ВО R/W 
Rese 0 1 0 0 0 0 0 0 0 0 1 i 0 0 1 0 


Ма Туре | Reset Description 
Value 


—— ~CLK_DBNC 15 RAV | 170 ССС си clock of donc forced open; 
0: no effect 


DBNC EN [14] RAN | 11 de-bounce mechanism enable or disable: 
1 епабје,0 == 
[13:12] [RO |200 | | Reservēd | 


m— CNT [11:0] R/W | 12'h032 | de-bounce counter period value setting, the unit is 
millisecond 


6.9.4.2.11 EIC2 DBNC CTRL 
Description: EIC2 DBNC control register 
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0x0048 (reset 0х0000 4032) EIC2_DBNC_CTRL 
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved 
e 
Type RO 
Rese 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Bit 15 | 14 | 13 | 12 | 11 | 10 | 9 8 7 6 5 4 3 2 1 0 


ЕО 
ix DB 
en CL k Reserved DBNC_CNT 
K_ = 
pB | > 
МС 
Туре | RW | RW ВО R/W 
Rese 0 1 0 0 0 0 0 0 0 0 1 i 0 0 1 0 


Ма Туре | Reset Description 
Value 


—— ~CLK_DBNC 15 RAV | 170 ССС си clock of donc forced open; 
0: no effect 


DBNC EN [14] RAN | 11 de-bounce mechanism enable or disable: 
1 епабје,0 == 
[13:12] [RO |200 | | Reservēd | 


m— CNT [11:0] R/W | 12'h032 | de-bounce counter period value setting, the unit is 
millisecond 


6.9.4.2.12 EIC3 DBNC CTRL 


Description: EIC3 control register 
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0x004C (reset 0х0000 4032) EIC3_DBNC_CTRL 
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved 
e 
Type RO 
Rese 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Bit 15 | 14 | 13 | 12 | 11 | 10 | 9 8 7 6 5 4 3 2 1 0 


ЕО 
ix DB 
en CL k Reserved DBNC_CNT 
K_ = 
pB | > 
МС 
Туре | RW | RW ВО R/W 
Rese 0 1 0 0 0 0 0 0 0 0 1 i 0 0 1 0 


Ма Туре | Reset Description 
Value 


—— ~CLK_DBNC 15 RAV | 170 ССС си clock of donc forced open; 
0: no effect 


DBNC EN [14] RAN | 11 de-bounce mechanism enable or disable: 
1 епабје,0 == 
[13:12] [RO |200 | | Reservēd | 


m— CNT [11:0] R/W | 12'h032 | de-bounce counter period value setting, the unit is 
millisecond 


6.9.4.2.13 EIC4_DBNC_CTRL 
Description: EIC4 DBNC control register 
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0x0050 (reset 0х0000 4032) EIC4_DBNC_CTRL 
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved 
e 
Type RO 
Rese 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Bit 15 | 14 | 13 | 12 | 11 | 10 | 9 8 7 6 5 4 3 2 1 0 


ЕО 
ix DB 
en CL k Reserved DBNC_CNT 
K_ = 
pB | > 
МС 
Туре | RW | RW ВО R/W 
Rese 0 1 0 0 0 0 0 0 0 0 1 i 0 0 1 0 


Ма Туре | Reset Description 
Value 


—— ~CLK_DBNC 15 RAV | 170 ССС си clock of donc forced open; 
0: no effect 


DBNC EN [14] RAN | 11 de-bounce mechanism enable or disable: 
1 епабје,0 == 
[13:12] [RO |200 | | Reservēd | 


m— CNT [11:0] R/W | 12'h032 | de-bounce counter period value setting, the unit is 
millisecond 


6.9.4.2.14 ЕІС5 DBNC CTRL 
Description: EIC5 DBNC control register 


Spreadtrum Communications, Inc., Confidential and Proprietary 694 of 989 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[ГЄЗ$РВЕАВТВИМ | SC6531E апа SC6531M Device Specification 


0x0054 (reset 0х0000 4032) EIC5_DBNC_CTRL 
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved 
e 
Type RO 
Rese 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Bit 15 | 14 | 13 | 12 | 11 | 10 | 9 8 7 6 5 4 3 2 1 0 


ЕО 
ix DB 
en CL k Reserved DBNC_CNT 
K_ = 
pB | > 
МС 
Туре | RW | RW ВО R/W 
Rese 0 1 0 0 0 0 0 0 0 0 1 i 0 0 1 0 


Ма Туре | Reset Description 
Value 


—— ~CLK_DBNC 15 RAV | 170 ССС си clock of donc forced open; 
0: no effect 


DBNC EN [14] RAN | 11 de-bounce mechanism enable or disable: 
1 епабје,0 == 
[13:12] [RO |200 | | Reservēd | 


m— CNT [11:0] R/W | 12'h032 | de-bounce counter period value setting, the unit is 
millisecond 


6.9.4.2.15 ЕІС6 DBNC CTRL 
Description: EIC6 DBNC control register 
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0x0058 (reset 0х0000 4032) EIC6_DBNC_CTRL 
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved 
e 
Type RO 
Rese 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Bit 15 | 14 | 13 | 12 | 11 | 10 | 9 8 7 6 5 4 3 2 1 0 


ЕО 
ix DB 
en CL k Reserved DBNC_CNT 
K_ = 
pB | > 
МС 
Туре | RW | RW ВО R/W 
Rese 0 1 0 0 0 0 0 0 0 0 1 i 0 0 1 0 


Ма Туре | Reset Description 
Value 


—— ~CLK_DBNC 15 RAV | 170 ССС си clock of donc forced open; 
0: no effect 


DBNC EN [14] RAN | 11 de-bounce mechanism enable or disable: 
1 епабје,0 == 
[13:12] [RO |200 | | Reservēd | 


m— CNT [11:0] R/W | 12'h032 | de-bounce counter period value setting, the unit is 
millisecond 


6.9.4.2.16 EIC7 DBNC CTRL 


Description: EIC7 control register 
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0x005C (reset 0х0000 4032) EIC7_DBNC_CTRL 
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved 
e 
Type RO 
Rese 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Bit 15 | 14 | 13 | 12 | 11 | 10 | 9 8 7 6 5 4 3 2 1 0 


ЕО 
ix DB 
en CL k Reserved DBNC_CNT 
K_ = 
pB | > 
МС 
Туре | RW | RW ВО R/W 
Rese 0 1 0 0 0 0 0 0 0 0 1 i 0 0 1 0 


сна Туре | Reset Description 
Value 


— СЕК DBNC s RAV | 170 ССС AU -—-—-— clock of dbnc forced open; 
0: no effect 


DBNC EN [14] RAN |1711 de-bounce mechanism enable or disable: 
1 enable,0 МЕ Н 
[13:12] FRO |240 | Reserved о 


Lar CNT [11:0] | RAW | 12'h032 | de-bounce counter period value setting, the unit is 
millisecond 


6.9.4.2.17 EIC LATCH INTEN 
Description: EIC. LATCH interrupt enable register 
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Reserved 


| Туре | 


Невегуеа EIC_LATCH_INTEN 


Ма Туре | Reset | Description 
Value 


|_________| тај |RO |24 | Reserved о (| 


EIC_LATCH_INTEN | [7:0] RW 870 EIC_LATCH interrupt enable register: 
“1”: enable bit interrupt 
“0”: disable bit interrupt 


6.9.4.2.18 EIC_LATCH_INTRAW 
Description: EIC. LATCH raw interrupt register 


(reset 0х0000 0000) EIC_LATCH_ МШ 


KNEREXEIEIEIEIEIEIEIEIEREREIEEAES 


Reserved 


Ма Туре | Reset | Description 
Value 
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|. B8] [Ro |2480 | Reseved ООО 


EIC_LATCH_INTRAW | [7:0] RW 8’hod EIC_LATCH raw interrupt status register: 
“1” interrupt condition met 
“0” condition not met 


6.9.4.2.19 EIC_LATCH_INTMSK 
Description: EIC. LATCH interrupt mask register 


0x0008 (reset 0х0000 0000) EIC_LATCH_ an 


Гас а Гоа Г Г аа Г Га Га в [в [в [т [в 


Reserved 


| Type | 


Невегуеа EIC_LATCH_INTMSK 


| Type | 


Ма Туре | Reset | Description 
Value 
p88) |RO |24% 


EIC_LATCH_INTMSK | [7:0] 8'h0 EIC. LATCH interrupt mask register 
“1” Interrupt active 
"0" interrupt not active 


Note: EIC LATCH INTMSK = EIC LATCH INTEN & EIC LATCH INTRAW, and 
EIC. LATCH INTMSK are connected to the set port of Latch 


6.9.4.2.20 EIC LATCH INTCLR 
Description: EIC. LATCH interrupt clear register 
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EIC_LATCH_ = 


0х000С (reset 0х0000 0000) 


тыа аа ааа араараа Гә әәә 


Reserved 


Type 


Туе д ООО 
AR ERR И 


Reserved EIC LATCH INTCLR 


| Туре | 


Ма Туре | Reset | Description 
\Уаше 


ECA ENE 


EIC_LATCH_ANTCLR | [7:0] WO |810 EIC_LATCH interrupt clear register: 
“1” clears detected interrupt. 
“0” has no effect. 


Note: EIC_LATCH_INTCLR are connected to the “clear” port of Latch, and it need disable 
the “set” port of Latch by changing EIC_LATCH_INTPOL to clear EIC_LATCH interrupt. 


6.9.4.2.21 EIC_LATCH_INTPOL 
Description: EIC LATCH interrupt polarity register 


0x0010 (reset 0х0000 0000) EIC LATCH _ pies 


KNEXEIEJEJEZE3EIEIEIEIEREIEIEIEIES 


Reserved 


Type 


ES 
ЕЕЕ ЕИ 


Reserved EIC_LATCH_INTPOL 


| Type | 
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Ма Туре | Reset | Description 
Value 


poi tats) [но |20 |Reeved CY 


EIC_LATCH_INTPOL | [7:0] RW | 8һо EIC_LATCH polarity register: 
“0”: high levels trigger interrupts, 
“1”: low levels trigger interrupts. 


6.9.4.2.22 EIC_LATCH_INTMODE 
Description: EIC. LATCH interrupt mode register 


(reset Ox0000. 0000) „мш mE 


KCNEXEIEJEJEZEJEIEREIEIEREIEIEIEIES 


Reserved 


Reserved EIC LATCH INTMODE 


Чаш Туре | Reset | Description 
Value 


|________|ета [mo [жт 
EIC_LATCH_INTMODE | [7:0] RW |810 EIC_LATCH interrupt mode register: 
“1”: interrupt active without chip sleep 
"0": interrupt active with chip sleep 


6.9.4.2.23 EIC_ASYNC_INTIE 


Description: ЕС_АЗУМС bits interrupt enable register 
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Reserved 


| Туре | 


Невегуеа EIC_ASYNC_INTIE 


ated Type | Reset | Description 
Value 


Тыз [mo [ame 
EIC. ASYNC E | [7:0] RAN 8'hO EIC. ASYNC bits interrupt enable register: 
“1” corresponding bit interrupt is enabled. 
“0” corresponding bit interrupt isn't enabled 


6.9.4.2.24 EIC ASYNC INTRAW 


Description: EIC. ASYNC raw interrupt register 


0x0004 (reset 0х0000 0000) EIC_ASYNC_ Ms 


KNESEJEJEJEZEJEIEIEIEIEREIEIEIEIES 


Reserved 


| Туре | 


Reserved EIC_ASYNC_INTRAW 
т”  LhGÀ^À Á —— 
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Nan Type | Reset | Description 
Value 


Раю |2480 |Reseved CY 


EIC_ASYNC_INTRAW | [7:0] RW 8’hod EIC_ASYNC raw interrupt status register: 
“1” interrupt condition met 
“0” condition not met 


6.9.4.2.25 EIC_ASYNC_INTMSK 
Description: EIC ASYNC interrupt mask register 


0x0008 (reset 0х0000_0000) EIC_ASYNC_ и“ 


Pe Taw te Te [le [eee Pe Pee 


Reserved 


Reserved EIC_ASYNC_INTMSK 


d-Nan Type | Reset | Description 
Value 


| few по |2 | Reserved | 


EIC_ASYNC_INTMSK | [7:0] 870 EIC_ASYNC interrupt mask register 
“1” Interrupt active 
“0” interrupt not active 


6.9.4.2.26 EIC_ASYNC_INTCLR 


Description: EIC. ASYNC interrupt clear register 
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ЕС_АЗУМС_ DE 


0x000C (reset 0x0000 0000) 


тыа аа ааа Гараараа Гә әрә 


Reserved 


| Type | 


Reserved EIC_ASYNC_INTCLR 
Type 


Ма Туре | Reset | Description 
Value 


[sus [но [то 
EIC_ASYNC_INTCLR | [7:0] WO | 810 EIC_ASYNC interrupt clear register: 
“1” clears detected interrupt. 
“0” has no effect. 


6.9.4.2.27 EIC_ASYNC_INTMODE 


Description: EIC. ASYNC bits interrupt mode register 


0x0010 (reset 0х0000 FFFF) EIC. ASYNC - Е 


 НЕЛЕЛЕЛЕЛЕЛЕСІСІГІГДЕЛЕЛЕЛЕЛЕЛІЛЕЛІ 


Reserved 


| Type | 


Tye oe 


! Br 


[m [wpe [Reset [msswum —— —  —— | 
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Es ПИ 228 s 


EIC ASYNC INTMODE т RAW | 8'hFFFF | “1” detect ВИННИ level 
“0” detect signals edge 


6.9.4.2.28 EIC_ASYNC_INTBOTH 
Description: EIC. ASYNC bits both edges interrupt register 


(reset 0х0000 0000) EIC. ASYNC . E 


KNEIEJEJEJEZEIEIEIEIEIEREIEREIEIES 


Reserved 


Type 


Туе —— | . | | | 
ЕДЕЛЕШЕЛІЕСІ 


Reserved EIC_ASYNC_INTBOTH 


| Type | 


Чап Туре | Reset | Description 
Value 


|__________ за по | teho|Reseved | 


EIC_ASYNC_INTBOTH | [7:0] R/W |1670 | “1” both edges trigger an interrupt, 
“0” interrupt generation event is controlled by 
EIC_ASYNC_INTMODE 


6.9.4.2.29 EIC_ASYNC_INTPOL 
Description: EIC ASYNC interrupt polarity register 
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0x0018 (reset 0х0000 0000) EIC_ASYNC_ М 


NEREIEJEJEZEJEIEIEIEIEREJEIEIEIES 


Reserved 


Туре | 


Reserved EIC_ASYNC_INTPOL 
Type 


Ма Туре | Reset | Description 
Value 


[ 7Два [mo [zem 
EIC. ASYNC INTPOL | [7:0] RW |810 EIC. ASYNC polarity register: 

“1”: high levels or pos-edge trigger interrupts, 

"0": low levels or neg-edge trigger interrupts. 


6.9.4.2.30 EIC ASYNC DATA 
Description: EIC ASYNC bits data register, read only 


Pen Ги о [29 [29 [27 |» [25 [2 [25 [22 [и [ [зә [пе [7 [в] 


Reserved 


| Туре | 


Reserved EIC_ASYNC_DATA 
CA EE ee 
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Ч-Ма Туре | Reset | Description 
Value 


—— — es [ко [ит 
EIC А5ҮМС DATA | [7:0] |ВО |8Һ0 | ЕС ASYNC bits data input 


6.9.4.2.31 EIC SYNC INTIE 
Description: EIC SYNC bits interrupt enable register 


0x0000 (reset 0x0000 0000) EIC. SYNC INTIE 


Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


Туро | — — — ——_ 
ЕЛЕЙЕБЕЙЕЛ 


Reserved EIC_SYNC_INTIE 


| Type | 


Туре | Reset Description 
Value 


[31:8] ЕС 240 Reserved о 
m SYNC IE | [7:0] R/W 8'h0 EIC. SYNC bits interrupt enable register: 
"1" corresponding bit interrupt is enabled. 
“0” corresponding bit interrupt isn't enabled 


6.9.4.2.32 EIC SYNC INTRAW 
Description: EIC SYNC raw interrupt register 
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| ви [зт [oo| [25 [2r [в [25 [2« [75 [2 [2 [ | [зв | v [6| 


Reserved 


| Туре | 


Невегуеа EIC_SYNC_INTRAW 


Ма Туре | Reset | Description 
Value 


ыы [но [ae 
EIC_SYNC_INTRAW | [7:0] АМ/ 8'hO EIC. SYNC raw interrupt status register: 
“1” interrupt condition met 
“0” condition not met 


6.9.4.2.33 EIC SYNC INTMSK 


Description: EIC. SYNC interrupt mask register 


| ви [зт [3o [29 [25 [27 [в [25 [2 [зз [ 2 я [ | [в | v [6 


Reserved 


Туре | 


| и 


| 


[at [Type [Reset [Description 
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MT TL RD — — — — — —— 
с Балеа 


EIC_SYNC_INTMSK [7:0] 8'h0 EIC. SYNC interrupt mask register 
“1” Interrupt active 
“О” interrupt not active 


6.9.4.2.34 EIC SYNC INTCLR 
Description: EIC. SYNC interrupt clear register 


| ви [эт [3o [2o [26 [27 [в [25 за [75 [2 я [ | [| | v [| 


Reserved 


Type 


Туе —— | |. | 
Ше ЕБ 


Невегуеа EIC_SYNC_INTCLR 


| Type | 


Ма Type | Reset | Description 
Value 


[esr [s [sns 
EIC. SYNC INTCLR | [7:0] 8'h0 EIC. SYNC interrupt clear register: 
"1" clears detected interrupt. 
"0" has no effect. 


6.9.4.2.35 EIC SYNC INTMODE 


Description: EIC. SYNC bits interrupt mode register 
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| ви [эт [3o [29 [25 [2r [в [25 [2« [эз [22 [1 [о [5 [зв [т [| 


Reserved 


| Туре | 


Reserved EIC_SYNC_INTCLR 


w| „ү ы 
1 1 


Ч-Мац Туре | Reset Description 
Value 


|_______| ега [Ro [мо 
EIC_SYNC_INTMODE | [7:0] R/W | 8’hFFFF | “1” detect signals level 
“0” detect signals edge 


6.9.4.2.36 EIC_SYNC_INTBOTH 
Description: EIC. SYNC bits both edges interrupt register 


| ви sr [3o [ [в [зт [в [25 [2s а [ 2 [2 [во тә [зв [т [| 


Reserved 


Туре | 


Невегуеа EIC SYNC ІМТВОТН 


е m  —  — 


Чаш Туре | Reset | Description 
Value 
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© [Ba |RO |1680 [Reseved ООО 


EIC SYNC ІМТВОТН [7:0] R/W |16'hO0 | “1” both edges trigger an interrupt, 
“0” interrupt generation event is controlled by 
EIC SYNC INTMODE 


6.9.4.2.37 EIC SYNC INTPOL 
Description: EIC. SYNC interrupt polarity register 


0x0018 (reset 0x0000 0000) EIC. SYNC INTPOL 


| Bi | 31 | 30 | 29 [26 | 27 | 26 | 25 за 23 | 22 | 21 | 20 | 19 | t8 | t7 | 16 | 


Reserved 


Reserved EIC SYNC INTPOL 


КОО ААА АМ 55 /|49— 


Ма Type | Reset | Description 
Value 


шш [во [то 
EIC_SYNC_INTPOL | [7:0] RW | 8’ho EIC_SYNC polarity register: 
“1”: high levels or pos-edge trigger interrupts, 
“0”: low levels or neg-edge trigger interrupts. 


6.9.4.2.38 EIC_SYNC_DATA 
Description: EIC_SYNC bits data register, read only 


Spreadtrum Communications, Inc., Confidential and Proprietary 711 of 989 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[ГЄЗ$РВЕАВТВИМ | SC6531E апа SC6531M Device Specification 


0x001C (reset 0x0000_0000) EIC_SYNC_DATA 


ви [t | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 |204 19 | t8 | t7 | 16 | 


Reserved 


Type 


тү» — — | ||| РЕ 
Е ЕВЕ 


Reserved EIC_SYNC_DATA 


| Type | 


d-Na Type | Reset | Description 
Value 
[ fea [но [zm 
EIC SYNC DATA | [7:0] |ВО |вһо | ЕС SYNC bits data input 


6.9.5 Application notes 


6.9.5.1 Programming Model 
For EIC DBNC sub-module, software needs to adopt corresponding steps as follows: 


6) When system resets, EIC DBNC module is also under the reset status and 
cannot capture the EIC DBNC input signals. At the process of system 
initialization, ARM needs to configure the EIC. DBNC input signal detecting 
conditions, such ав 7170” detection, read INT status registers and write 
EIC. DBNC ІС to clear the EIC. DBNC INTs. Then, if necessary, ARM sends 
a trig start pulse to commence one EIC signal detection process. Before 
system enters deep-sleep mode or closes PCLK, it ought to assure that 
EIC DBNC INT has been enabled and cleared and system has sent out 
active trig start pulse. 

7) After receiving the trig start pulse, EIC DBNC module starts the process of 
EIC. DBNC signal detection. If EIC captures one stable input signal, it will 
send an INT to ARM, shut off the clock of debounce circuit automatically and 
wait for next trig start pulse. 

8) When ARM receives the EIC. DBNC INT again, it enters INT process flow. 
And if EIC input condition changes, ARM needs to configure those detecting 
condition registers again. Then, if necessary, ARM sends a trig start pulse 
again to commence а new EIC. DBNC signal detection process. 

9) Step 1 to step 3 cycles. 

10) For the debounce bypass mode, ARM can receive INT without the need 
of sending trig. start pulse. 


6.9.5.2 Programming Notes 
6) The register, EIC DBNC ЧЕУ, is used to set the input signal constraints for 
INT trigger. 
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7) EIC_DBNC_INT comes from EIC_DBNC_MIS, which EIC_DBNC_MIS is 
equal to EIC_DBNC_IE а EIC_DBNC_RIS. So, if it needs to get some 
EIC_DBNC’ INT, the EIC DBNC IE should be unmasked. And if ARM has 
received one EIC. DBNC INT, it maybe need to mask the corresponding bit of 
EIC. DBNC Е to avoid to received the same INT, and set corresponding bits 
1to of EIC DBNC ІС. 

8) To quit EIC DBNC FSM correctly, it needs 2 or З additional milliseconds. So 
it needs consider the additional time for exact debounce period. 


6.10  SDIO Controller 


6.10.1 


Overview 


The SD/SDIO/MMC4/CE-ATA Host Controller handles SD/SDIO/MMC4/CE-ATA 
protocol at transmission level, packing data, adding cyclic redundancy check (CRC), 
start/end bit, and checking for transaction format correctness. SD mode wide bus 
width is also supported. The controller conforms to SD Host Controller Standard 
Specification Draft Version 1.0. 


The SD/SDIO/MMC4/CE-ATA Host Controller provides programmed ИО method and 
ОМА data transfer method. In programmed І/О method, the ARM processor transfers 
data using the Buffer Data Port Register. Host controller's support for DMA can be 
determined by checking the DMA support in the Capabilities register. DMA allows a 
peripheral to read or write memory without the intervention from the CPU. The System 
Address register points to the first data address, and data is then accessed 
sequentially from that address. 


CE-ATA 


€ Optimized HDD Interface for handhelds that build on proven technologies 

€ Added enhancements to MMC to deliver an optimized HDD interface 

ө After Power-UP or Reset, the device places the signature in its registers 

€ Host Software reads the signature to determine if the device is CE-ATA 
compliant 

ө Utilize the same MMC command sequences for initialization and new 
commands (CMD60 & CMD61) defined by CE-ATA for efficient HDD 
command execution 


6.10.2 Features 


® Meet SD Host Controller Standard Specification Draft version 2.0 
€ Meet SDIO card specification version 2.0. 

ө Meet SD Memory Card Security Specification version 2.0 

ө Meet MMC Specification version 3.31 and 4.0 

ө Meet AHB-Lite Specification 

ө Support both ОМА and non-DMA mode of operation 

ө Support MMC Plus and MMC Mobile 

ө Card Detection (insertion/removal) 

€ Password protection of cards 
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Ф Host clock rate variable between 0 and 48 MHz 

ө Support 1 bit and 4 bit SD modes 

ө Support Multi Media Card Interrupt mode 

ө Allow card to interrupt host in 1 bit, and 4 bit SD modes 

ө Up to 10M bytes per second read and write rates using 4 parallel data lines 
(SD 4-bit mode) 

ө Cyclic Redundancy Check CRC7 for command and CRC16 for data integrity 

ө Error Correction Code (ECC) support for MMC4.0 cards 

€ Designed to work with I/O cards, Read-only cards and Read/Write cards 

ө Support Read wait control, Suspend/Resume operations 

ө Support FIFO Overrun and Underrun conditions by stopping SD clock 

€ Conform to AMBA specification AHB 2.0 


6.10.3 SDIO Control Registers 
6.10.3.1 Memory Map 


Table 6-9 SD/SDIO/MMC4/CE-ATA control registers 


= О ОИ 


Note: 


The SD host controller registers given above are for Slot 1. The same set of registers 
is used for Slot 2. 
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Address range for Slot 1: 0x0000 ~ OxOOFF 
Address range for Slot 2: 0х0100 ~ OxO1FF 

The following abbreviations are used in the tables. 
RO: Read-only register 


ROC: Read-only status. These bits are initialized to zero at reset. Write to this bit is 
ignored. 


R/W: Read-write registers 


RW1C: Read-only status, write 1 to clear status: register bits indicate status when 
read, a set bit indicating a event may be cleared by writing 1, Writing 0 has no effect. 


RWAC: Read-write, automatic clear registers: writing 1 to such a bit starts an 
operation, and this bit will automatically clear to 0 after the operation is done. Writing 
0 to such a bit has no effect. 


HWinit: Hardware initialized: registers are frozen, bits are read-only after initialization, 
and writing to these bits are ignored. 


Rsvd: Reserved. Reading these bits gets zero, and writing to these bits are ignored. 
6.10.3.2 Register Descriptions 


6.10.3.2.1 SYS_ADDR 


0x0000 System Address SYS ADDR 
Bit 24 23 22 


Name DMA SYS ADDR 


Type 
Reset 
Bit 
Name 


Type 
Reset 


ОМА SYS ADDR | [81:0] |RO | 18һо | ОМА system address. 


Note: This register contains the system memory address for a DMA transfer. When 
the Host Controller (HC) stops a DMA transfer, this register shall point to the system 
address of the next contiguous data position. It can be accessed only if no transaction 
is executing (i.e., after a transaction has stopped). Read operations during a transfer 
return an invalid value. The Host Driver (HD) shall initialize this register before starting 
a DMA transaction. After DMA has stopped, the next system address of the next 
contiguous data position can be read from this register. The DMA transfer waits at 
every boundary specified by the Host DMA Buffer Size in the Block Size register. 
The Host Controller generates DMA Interrupt to request to update this register. The 
HD set the next system address of the next data position to this register. When most 
upper byte of this register (0x0003) is written, the HC restarts the DMA transfer. When 
restarting DMA by the resume command or by setting Continue Request in the Block 
Gap Control register, the HC shall start at the next contiguous address stored here in 
the System Address register 


6.10.3.2.2 BLK SIZE 
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0x0004 Block size and count BLK_SIZE 


Ом [зи | зо | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 204 19 | 16 | 17 | 16 | 
МЕЗ. 


BLK_CNT 


E HST. DMA BUF SIZ 
SZ E 


тее = — Y = | 
ЕЛЛЕИЕНЕЛЕЛЕИБИЕСЛЕЛЕЛЕШЕНЕЛІ а ЕЙ 


Грома [BW [AW онан ЕТІ: — — — | 


TR BLK SIZE 


Block count. This register is enabled when 
Block Count Enable in the Transfer Mode 
register is set to 1 and is valid only for multiple 
block transfers. The HC decrements the block 
count after each block transfer and stops when 
the count reaches zero. 
It can be accessed only if no transaction is 
executing (i.e., after a transaction has 
stopped). Read operations during transfer 

BLK CNT [31:16] | RW 16'h0 return an invalid value and write operations 
shall be ignored. 
When saving. transfer context as a result of 
Suspend command, the number of blocks yet 
to be transferred can be determined by reading 
this register. When restoring transfer context 
prior to issuing a Resume command, the HD 
shall restore the previously saved block 
count.0x0000: stop countOx0001: 1 
block0x0002: 2 blocks...OxFFFF: 65535 blocks 


, Transfer block size bit [12]. This bit is added to 
ирк BIZE [15] support 4 kb data block transfer. 
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Host DMA buffer size. То perform long ОМА 

transfer, System Address register shall be 

updated at every system boundary during DMA 

transfer. These bits specify the size of 

contiguous buffer in the system memory. The 

DMA transfer shall wait at every boundary 

specified by these fields and the HC generates 

the DMA Interrupt to request the HD to update 

the System Address register. 

These bits shall be used when the DMA 

Support in the Capabilities register is set to 1 

and this function is active when the DMA 
E DMA BUP- [14:12] Enable in the Transfer Mode register is set to 

: 4 KB (detect A11 carry out) 
: 8 KB (detect A11 carry out) 

010: 16 KB (detect A11 carry out) 

011: 32 KB (detect А11 carry out) 

100: 64 KB (detect A11 carry out) 

101: 128 KB (detect A11 carry out) 

110: 256 KB (detect A11 carry out) 

111: no limit, HC will not generate the DMA 

interrupt 


Transfer block size. This register specifies the 

block size for block data transfers for CMD17, 

CMD18, CMD24, CMD25, and CMD53. It can 

be accessed only if no transaction is executing 

(i.e., after a transaction has stopped). Read 

operations during transfer return an invalid 
TR BLK SIZE [11:0] RW 1200 value and write operations shall be ignored. 

0x0000: no data transfer 

0x0001: 1 byte 

0х0002: 2 bytes 

0x0200: 512 bytes 


6.10.3.2.3 ARG 


0x0008 Argument 


та аэра Гә Га Гаа Га [а Га Гаа [9 [а 7 [в 
тысы ae 


СМО АВС 


СМО АВС 
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Commend argument. The SD Command 
CMD_ARG [31:0] 16'h0 Argument is specified as bits [39:8] of 
Command Format. 


6.10.3.2.4 TR_MODE 


ECHES E TA SES ЧЕЛ? TR_MODE 


e 


Res 
Reserved СМО INDEX CMD TYPE erve e c BS 
BE. 
SEL or o 


| Type | 


[ fea o | [meme — — — 


| Command. index, set to the command number 
РЕВ 5154 и јео | (CMD0-63, АСМ00-63) 
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Commend type. There are three types of 
special commands, Suspend, Resume and 
Abort. These bits shall bet set to 006 for all 
other commands. 


00: Normal 
01: Suspend 
10: Resume 
11: Abort 


Suspend If the Suspend 
command succeeds, the HC shall 
assume the SD Bus has been 
released and that it is possible to 
issue the next command which 
uses the DAT line. The HC shall 
de-assert Read Wait for read 
transactions and stop checking 
busy for write transactions. The 
Interrupt cycle shall start, in 4-bit 
mode. If the Suspend command 

CMD_TYPE [23:22] | RW | fails, the HC shall maintain its 
current state, and the HD shall 
restart the transfer by setting 
Continue Request in the Block 
Gap Control Register. 


Resume Тһе HD re-starts the 
data transfer by restoring the 


registers in the range of 0х0000 ~ 
0x000D. The HC shall check for 
busy before starting write 
transfers. 


Abort If this command is set 
when executing a read transfer, 
the HC shall stop read to the 
buffer. If this command is set 
when executing a write transfer, 
the HC shall stop driving the DAT 
line. After issuing the Abort 
command, the HD should issue a 
software reset. 


Data present select 
0: no data present 
1: data present 


This bit is set to 1 to indicate that data is 
present and shall be transferred using the DAT 
line. It is set to 0 for the following: 


1. Commands using only CMD line (e.g., 

CMD52) 

2. Commands with no data transfer but using 
busy signal on DAT[0] line (R1b or R5b, 
e.g., CMD38) 


3. Resume Command 


DATA PRE SEL | [21] 
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Command index check enable 
0: disable 
1: enable 

CMD INDE CH. [20] If this bit is set to 1, the HC shall check the 

EN index field in the Response to see if it has the 
same value as the command index. If it is not, it 
is reported as a Command Index Error. If this 
bit is set to 0, the Index field is not checked. 
Command CRC check enable 
0: disable 

смо CRC CHK || Ө те 1: enable 

СЕМ [19] If this bit is set to 1, the НС shall check the CRC 
field in the Response. If an error is detected, it 
is reported as а Command CRC Error. If this bit 
is set to 0, the CRC field is not checked. 


[Yr ао [ue анна 


Response type select 
00: no response 
RESP TYPE SE [17:16] | RW 260 01: response length 136 
L 10: response length 48 
11: response length 48, check Busy after 
response 


|. c | пл [Ro [sbo [Reseed 00000 | 


Command completion signal enable for CE- 
ATA device 
а о [6] RW 1’b0 0: device will not send command completion 
signal 
1: device will send command completion signal 
Multiple/single block select 
MULT BLK SEL | [5] RW тро 0: single block 
1: multiple blocks 
Data transfer direction select 
DATA_DIR_SEL [4] RW 1’b0 0: write (Host to Card) 
1: read (Card to Host) 


[ [m [o nue анна 


Auto CMD12 enable 

0: disable 

1: enable 

Multiple block transfers for memory require 
AUTO CMD12 E [2] RW 160 CMD12 to stop the transaction. When this bit is 
N setto 1, the HC shall issue CMD12 

automatically when last block transfer is 

completed. The HD shall not set this bit to issue 

commands that do not require CMD12 to stop 

data transfer. 
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Block count enable 
0: disable 
1: enable 

BLK_CNT_EN This bit is used to enable the Block count 
register, which is only relevant for multiple 
block transfers. When this bit is 0, the Block 
Count register is disabled, which is useful in 
executing an infinite transfer. 


DMA enable 

0: disable 

1: enable 

DMA can be enabled only if DMA Support bit 
in the Capabilities register is set. If this bit is 
set to 1, a DMA operation shall begin when the 
HD writes to the upper byte of Command 
register (0х000Ғ). 


6.10.3.2.5 RESPO 
0x0010 Response 0 and 1 RESPO 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕН 
па | вы | 
ХЛЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕЛЕНЕНЕНЕНЕН 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕНЕЗІЕЛЕНЕНЕНЕНЕН 
| Мате | RESPONSE [15:0] 

11515 


СНИ ИСТИТЕ 
[uso [mu ]m [um ООО 


6.10.3.2.6 RESP2 


0x0014 Response 2 and 3 RESP2 


| ви [эт | зо | 29 [827 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 [18 | 17 | 16 | 
тте У з нәвар _____' | 


Туре ROC 


BEER ee ЕЕ БЛЕЗ ОВ Ea ЫЕ КҮ 
[Name | им |, 


RESPONSE [47:32] 


ЛЕНЕНЕНЕНЕНЕНЕНЕЛЕЯЕНЕНЕНЕНЕНЕЕНЕ 


Spreadtrum Communications, Inc., Confidential and Proprietary 721 of 989 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[ГЄЗ$РВЕАВТВИМ | SC6531E апа SC6531M Device Specification 
гезе — [m [mw [беби [Description 00 | 


6.10.3.2.7 RESP4 


0x0018 Response 4 and 5 RESP4 


Beg SO И Е ВЕ И ЕВЕ ЕВ ВЕ | eee 
[Name | мое” (| 


RESPONSE [79:64] 


Гейне [en (ам [oem они о | 
кєм — [mu [m [wm | с — — — 


6.10.3.2.8 RESP6 


0x001C Response 6 and 7 RESP6 


| 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21] 20 | 


RESPONSE [111:96] 


СТИГНЕ О 
sm ma [wm ЕТ ОИ 


6.10.3.2.9 BUF PRT 
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0x0020 Buffer data port BUF_PRT 


m а ао ә ә Га Га Га [ж [э [ [= [л [т [ле] 
De] ОИ 
е ы 
ГОЗКЯКЯКИКЯКИКЯКЯКЯКЯКЯКИКЯКЯКЯКЯЕЯ 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕЛЕЗЕНЕНЕНЕНЕНЕН 


BUF_DATA 


[name 
T 
е o С СО ОС ОС ОСЗ ОСЗ С ОС ОС ОС ОС ОС ОС АС ОС 


Грома [Bt [AW [бов ыыы о | 


. , The Host Controller Buffer can be accessed 
па ваја Ыр зер through this 32-bit Data Port Register. 


6.10.3.2.10 PRES STATE 


0x0024 Present state PRES STATE 


See ВЕ ee а Бер 


ds WP CRD T CRD 

D SI E ATE | INS 

Reserved DAT7 4 SIG LVL m DAT3 0 SIG LVL Ur ST ЕВТ 
м "s ED 


| Туре | 


п 
ЕС ЕСС Е a С tege IRR CONI 


à BUF bra wt i 
Reserved on ЕР? Reserved CIR 
IVE WE 


Туре СЕ С LIE 


ёте [on [AW А ет 
О emm ан 


CMD line signal level. This status is used to 
CMD_SIG_LVL [24] check CMD line level to recover from errors, 
and for debugging. 
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КЕЗ ЗРВЕАОТВИМ 


DAT3 0 SIG LV. | [3.20] E 


гәл [| 


BUF_READ_EN [11] 


BUF_WR_EN [10] 


READ ACTIVE | [9] 
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DAT [3:0] line signal level. This status is used 
to check DAT line level to recover from errors, 
and for debugging. This is especially useful in 
detecting the busy signal level from DAT [0]. 


[23]: for DAT[3] 
[22]: for DAT[2] 
[21]: for DAT[1] 
[20]: for DAT[0] 


Reserved 


Buffer read enable. This status is used for non- 
DMA read transfers. This read only flag 
indicates that valid data exists in the Host side 
buffer. If this bit is 1, readable data exists in the 
buffer. A change of this bit from 1 to 0 occurs 
when all the block data is read from the buffer. 
A change of this bit from 0 to 1 occurs when all 
the block data is ready in the buffer and the 
Buffer Read Ready Interrupt is generated. 


0: read disable 
1: read enable 


Buffer write enable. This status is used for non- 
DMA write transfers. This write only flag 
indicates if space is available for write data. If 
this bit is 1, data can be written to the buffer. A 
change of this bit from 1 to 0 occurs when all 
the block data is written to the buffer. A change 
of this bit from 0 to 1 occurs when top of block 
data can be written to the buffer and the Buffer 
Write Ready Interrupt is generated. 


0: write disable 
1: write enable 


Read transfer active. This status is used for 
detecting completion of a read transfer. This bit 
is set to 1 for either of the following conditions: 


1. After the end bit of the read command 


2. When writing a 1 to continue Request in 
the Block Gap Control register to restart a 
read transfer 


This bit is cleared to 0 for either of the following 
conditions: 


1. When the last data block as specified by 
block length is transferred to the system. 


2. When all valid data blocks have been 
transferred to the system and no current 
block transfers are being sent as a result 
of the Stop at Block Gap Request set to 1. 
A transfer complete interrupt is generated 
when this bit changes to 0. 


0: no valid data 
1: transferring data 
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Write transfer active. This status indicates a 
write transfer is active. If this bit is 0, it means no 
valid write data exists in the HC. This bit is set in 
either of the following cases: 
1. After the end bit of the write com mand 
2. When writing a 1 to Continue Request in 
the Block Gap Control register to restart a 
write transfer 
This bit is cleared in either of the following 
cases: 
1. After getting the CRC status of the last 
data block as specified by the t ransfer 
MEE ONG count (Single or Multiple) 

. After getting a CRC status of any block 
where data transmission is about to be 
stopped by a Stop at Block Gap Request. 

During a write transaction, a Block Gap Event 
interrupt is generated when this bit is changed to 
0, as a result of the Stop at Block Gap Request 
being set. This status is useful for the HD in 
determining when to issue commands during 
write busy. 

0: no valid data 

1: transferring data 


ПО | аа S 


DAT line active. This bit indicates whether one 
DAT LINE ACTI of the DAT line on SD bus is in use. 
VE m [2] 0: DAT line inactive 

1: DAT line active 


Command inhibit (DAT). 

This status bit is generated if either the DAT 
Line Active or the Read Transfer Active is 1. If 
this bit is 0, it indicates the HC can issue the next 
SD command. Commands with busy signal 
belong to Command Inhibit (DAT) (e.g., R1b, 
R5b type). Changing from 1 to 0 generates a 
Transfer Complete interrupt in the Normal 
Interrupt status register.Note: The SD Host 
Driver can save registers in the range of 0x0000 
~ 0x000D for a suspend transaction after this bit 
has changed from 1 to 0. 

0: can issue command that uses the DAT line 

1: cannot issue command that uses the DAT line 


emon oat | По 
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Command inhibit (CMD). 
If this bit is 0, it indicates the CMD line is not in 
use and the HC can issue a SD command using 
the CMD line. This bit is set immediately after the 
Command register (0х000Ғ) is written. This bit is 
cleared when the command response is 
received. Even if the Command Inhibit (DAT) is 
set to 1, Commands using only the CMD line can 
ВН М бе issued if this bit is 0. Changing from 1 to 0 
generates a Command complete interrupt in the 
Normal Interrupt Status register. If the HC cannot 
issue the command because of a command 
conflict error or because of Command Not Issued 
By Auto CMD12 Error, this bit shall remain 1 and 
the Command Complete is not set. Status 
issuing Auto CMD 12 is not read from this bit. 


6.10.3.2.11 SD CTRL1 


0x0028 SD control 1 (host, power, block gap, wakeup) SD CTRL1 


EE CEENENHER al БАКА 


Reserved БЕРБ Reserved 
_INT 


RW 


Bm |S | $04 
ODE | - 


Tyne | жао п ем 


Wakeup event enable оп SD card removal. 

This bit enables wakeup event via Card 

Removal assertion in the Normal Interrupt 
WK EN CRD R [26] Status register. FN WUS (Wakeup Support) in 
EM CIS does not affect this bit. 

0: disable 

1: enable 
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Wakeup event enable оп SD card insertion. 
This bit enables wakeup event via Card 
Insertion assertion in the Normal Interrupt 
= EN_CRD_IN [25] Status register. FN_WUS (Wakeup Support) in 
CIS does not affect this bit. 
0: disable 
1: enable 
Wakeup event enable on SD card interrupt. 
This bit enables wakeup event via Card 
Interrupt assertion in the Normal Interrupt 
WK EN CRD IN [24] Status register. This bit can be set to 1 if 
Т FN_WUS (Wakeup Support) in CIS is set to 1. 
0: disable 
1: enable 


[me ОИ БЕНЕН СООО 


Interrupt at block gap. This bit is valid only іп 4- 
bit mode of the SDIO card and selects a 
sample point in the interrupt cycle. Setting to 1 
enables interrupt detection at the block gap for 

ІМТ АТ ВІК СА [19] a multiple block transfer. If the SD card cannot 

P signal an interrupt during a multiple block 
transfer, this bit should be set to 0. When the 
HD detects an SD card insertion, it shall set 
this bit according to the CCCR of the SDIO 
card. 


Read wait control. The read wait function is 
optional for SDIO cards. If the card supports 
read wait, set this bit to enable use of the read 
wait protocol to stop read data using DAT[2] 
line. Otherwise, the HC has to stop the SD 
clock to-hold read data, which restricts 
commands generation. When the HD detects 
RD WAIT CTRL | [18] an SD card insertion, it shall set this bit 
according to the CCCR of the SDIO card. If the 
card does not support read wait, this bit shall 
never be set to 1 or DAT line conflict may 
occur. If this bit is set to 0, Suspend/Resume 
cannot be supported. 
0: disable read wait control 
1: enable read wait control 
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Continue request. This bit is used to restart а 
transaction that was stopped using the Stop at 
Block Gap Request. To cancel stop at the block 
gap, set Stop at Block Gap Request to 0 and 
set this bit to restart the transfer. 
The HC automatically clears this bit in either of 
the following cases: 
1. In the case of a read transaction, the DAT 
е REQUES Line Active changes from 0 to 1 as a read 
[17] transaction restarts 
> In the case of a write transaction, the Write 
transfer active changes from 0 to 1 as the 
write transaction restarts 
Therefore it is not necessary for Host driver to 
set this bit to 0. If Stop at Block Gap Request is 
set to 1, any write to this bit is ignored. 
0: ignored 
1: restart 


Stop at block gap request. This bit is used to 
stop executing a transaction at the next block 
gap for both DMA and non-DMA transfers. Until 
the transfer complete is set to 1, indicating a 
transfer completion, the HD shall leave this bit 
set to 1. Clearing both the Stop at Block Gap 
Request and Continue Request shall not cause 
the transaction to restart. Read Wait is used to 
stop the read transaction at the block gap. The 
HC shall honor Stop at Block Gap Request for 
write transfers, but for read transfers it requires 
that the SD card support Read Wait. Therefore 
STP_AT_BLK_G [16] the HD shall not set this bit during read 
AP_REQ transfers unless the SD card supports Read 
Wait and has set Read Wait Control to 1. In 
case of write transfers in which the HD writes 
data to the Buffer Data Port register, the HD 
shall set this bit after all block data is written. If 
this bit is set to 1, the HD shall not write data to 
Buffer data port register. This bit affects Read 
Transfer Active, Write Transfer Active, DAT line 
active and Command Inhibit (DAT) in the 
Present State register. 
0: transfer 
1: stop 


ser О О С ООО 


SD bus voltage select. By setting these bits, 

the HD selects the voltage level for the SD 

card. Before setting this register, the HD shall 

check the voltage support bits in the 

Capabilities register. If an unsupported voltage 

is selected, the Host System shall not supp! 
SD BUS V SEL | [11:9] SD bis voltage: у PPly 

000, 101: 1.80 V (typical) 

001, 010, 011: 2.65 V (typical) 

100: 2.80 V (typical) 

110, 111: 3.00 V (typical) 
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SD bus power. Before setting this bit, the SD 
host driver shall set SD Bus Voltage Select. If 
the HC detects the No Card State, this bit shall 
be cleared. 

0: power off 

1: power on 


sos [m | | | SSCS 
[ С | [|же 


High speed enable. This bit is optional. Before 
setting this bit, the HD shall check the High 
Speed Support in the Capabilities register. If 
this bit is set to 0 (default), the HC outputs 
CMD line and DAT line at the falling edge of 

HI SPD EN [2] the SD clock (up to 25 MHz). If this bit is set to 
1, the HC outputs CMD line and DAT line at the 
rising edge of the SD clock (up to 50 MHz). 
0: normal speed mode 
1: high speed mode 


Data transfer width, 501 or 504. This bit 

selects the data width of the HC. The HD shall 

select it to match the data width of the SD 
504В MODE [1] саға. 

0: 1-bit mode 

1: 4-bit mode 


6.10.3.2.12 SD CTRL2 


0х002С SD control 2 (clock, timeout, software reset) SD_CTRL2 


В ЕЕ ЕВЕ ЈА ЕДИ ee eae 


SW. 


RW RW RW 


INT _ 
w CLK | INT_ 
SDCLK_FRQ_SEL Reserved .ST | CLK 
oe _EN 


L3 E 
L-IRACZRRRHRRENERRR DON 


ЕО [on [mw [oorau [espo i 
[ me] анна 
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Software reset for DAT line. Only part of data 
circuit is reset. DMA circuit is also reset. The 
following registers and bits are cleared by this 
bit: 
e Buffer Data Port Register: 
= Buffer is cleared and initialized. 
Present State register: 
Buffer Read Enable 
Buffer Write Enable 
Read Transfer Active 
Write Transfer Active 
SW_RST_DAT DAT Line Active 
Command Inhibit (DAT) 
Block Gap Control register: 
= Continue Request 
= Stop At Block Gap Request 
Normal Interrupt Status register 
= Buffer Read Ready 
= Buffer Write Ready 
= Block Gap Event Transfer Complete 
0: work 
1: reset 


Software reset for CMD line. Only part of 
command circuit is reset. The following 
registers and bits are cleared by this bit: 


e Present State register 


SW RST CMD [25] = Command Inhibit (CMD) 
e Normal Interrupt Status register 
=" Command Complete 
0: work 
1: reset 


Software reset for all. This reset affects the 
entire HC except for the card detection circuit. 
Register bits of type ROC, RW, RW1C, RWAC 
are cleared to 0. During its initialization, the HD 
shall set this bit to 1 to reset the HC. The HC 
shall reset this bit to 0 when Capabilities 

SW RST ALL registers are valid and the HD can read them. 

& m Additional use of Software Reset for АП may 

not affect the value of the Capabilities 
registers. If this bitis set to 1, the SD card shall 
reset itself and must be reinitialized by the HD. 


0: work 
1: reset 


[ je] reeves  — 
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Data timeout counter value. This value 
determines the interval by which DAT line 
timeouts are detected. Refer to the Data 
Timeout Error in the Error Interrupt Status 
register for information on factors that dictate 
timeout generation. Timeout clock frequency 
will be generated by dividing the base clock 
TMCLK by this value. When setting this 
register, prevent inadvertent timeout events by 
clearing the Data Timeout Error Status 
Enable (in the Error Interrupt Status Enable 
register). 


0000: TMCLK * 24(13) 
0001: TMCLK * 24(14) 


1110: TMCLK * 24(27) 
1111: reserved 


SD clock frequency select. This register is used 
to select the frequency of the SDCLK pin. The 
frequency is not programmed directly; rather 
this register holds the divisor of the Base Clock 
Frequency for SD clock in the Capabilities 
register. Only the following settings are 
allowed. 

0x00: base clock (10~63 MHz) 

0x01: base clock divided by 2 

0x02: base clock divided by 4 

0x04: base clock divided by 8 

0x08: base clock divided by 16 

0x10: base clock divided by 32 

0x20: base clock divided by 64 

0x40: base clock divided by 128 

0x80: base clock divided by 256 

Setting 0x00 specifies the highest frequency of 
the SD Clock. When setting multiple bits, the 
most significant bit is used as the divisor, but 
multiple bits should not be set. The two default 
divider values can be calculated by the 
frequency that is defined by the Base Clock 
Frequency for SD Clock in the Capabilities 
register. 

1. 25 MHz divider value 

2. 400 kHz divider value 

The frequency of the SDCLK is set by the 
following formula: 

Clock Frequency - (Base clock) / divisor 
Thus choose the smallest possible divisor which 
results in a clock frequency that is less than or 
equal to the target frequency. 
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SD clock enable. The HC shall stop SDCLK 
when writing this bit to 0. SDCLK Frequency 
Select can be changed when this bit is 0. Then, 
the HC shall maintain the same clock 
SDCLK EN [2] frequency until SDCLK is stopped (stop at 
= SDCLK = 0). If the HC detects the Мо Сага 
state, this bit shall be cleared. 
0: disable 
1: enable 
Internal clock stable. This bit is set to 1 when 
SD clock is stable after writing to Internal 
Clock Enable in this register to 1. The SD 
Host Driver shall wait to set SD Clock Enable 
INT_CLK_STABL [1] until this bit is 1.Note: This is useful when using 
Е PLL for a clock oscillator that requires setup 
time. 
0: not ready 
1: ready 


Internal clock enable. This bit is set to 0 when 
the HD is not using the HC or the HC awaits a 
wakeup event. The HC should stop its internal 
clock to go to the very low power state. Still, 
registers shall be able to be read and written. 

INT CLK EN Clock starts to oscillate when this bit is set to 1. 

а When clock oscillation is stable, the HC shall set 

Internal Clock Stable in this register to 1. This 
bit shall not affect card detection. 


0: stop 
1: oscillate 


6.10.3.2.13 INT_ST 


0x0030 Normal and error interrupt status INT_ST 


| 28 | 27 | 


AUT 
А ос 
VNDR_ERR_ST Reserved MD1 
nu ER ER 
R R 
1 1 
с с 


RR = ERR E 
RW1 RW1 | RW1 | RW1 | RW1 | RW RW1 | RW1 | RW1 | RW 


ИШЕЛЕП s CREER RECO И RC RT CS ERROR IEEE ERI] 


CM 
DR 
ERR Reserved DI EM 
_INT NT 
L VNT 


ON TE 
Type Rw1 | яма | вмч | вмл | вмл | вил | яма | ВМ 
ROG ROC | с с с C C C C с 
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Vender specified error status. Additional status 
УРА EHR ST [91:29] ШЕШЕ bits can be defined іп this register by the vendor. 


Target response error status. This occurs when 
ERG. RESP ER detecting error in m_hresp. 
[28] 0: no error 
1: error 


[qme | | ew" — — — — 


Auto CMD12 error. This occurs when detecting 

that one of the bits in Auto CMD12 Error Status 

register has changed from 0 to 1. This bit is set 
AUTO МВТ E. | рај to 1 also when Auto CMD12 is not executed due 
RR to the previous command error. 


0: no error 
1: error 


Current limit error. By setting the SD Bus Power 
bit in the Power Control Register, the HC is 
requested to supply power for the SD Bus. If the 
HC supports the Current Limit Function, it can be 
protected from an illegal card by stopping power 
supply to the card in which case this bit indicates 
a failure status. Reading 1 means the HC is not 
CUR LMT ERR . | [23] supplying power to SD card due to some failure. 
Reading 0 means that the HC is supplying power 


and no error has occurred. This bit shall always 
set to be 0, if the HC does not support this 
function. 


0: no error 
1: power failure 


Data end bit error. This occurs when detecting 0 

at the end bit position of read data which uses 
DATA END BIT the DAT line or the end bit position of the CRC 
ERR ^^ | [2] status. 

0: no error 

1: error 


Data CRC error. This occurs when detecting 

CRC error when transferring read data which 

uses the DAT line or when detecting the Write 
DATA_CRC_ERR | [21] CRC Status having a value of other than "010". 


0: no error 


Data timeout error. This occurs when detecting 
one of the following timeout conditions. 
1. Busy Timeout for R1b, R5b type 
DATA TIMEOUT 2. Busy Timeout after Write CRC status 
ERR . P^ ШРШ 3. Write CRC status Timeout 
4. Read Data Timeout 
0: no error 
1: timeout 
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Command index error. This occurs if a 

Command Index error occurs in the Command 
СМО IND ERR | [19] Response. 

0: no error 

1: error 

Command end bit error. This occurs when 

detecting that the end bit of a command 
CMD_END_BIT_ [18] response is 0. 
ERR А 

0: по еггог 

1: епа bit error generated 


Command CRC error. Command CRC Error is 
generated in two cases. 

1. Ifa response is returned and the 
Command Timeout Error is set to 0, this bit 
is set to 1 when detecting a CRC error in 
the command response 

. The HC detects a CMD line conflict by 
monitoring the CMD line when a command 
о [17] is issued. If the HC drives the СМО line to 

1 level, but detects 0 level on the CMD line 
at the next SDCLK edge, then the HC shall 
abort the command (stop driving CMD line) 
and set this bit to 1. The Command 
Timeout Error shall also be set to 1 to 
distinguish CMD line conflict. 

0: no error 

1: CRC error generated 


Command timeout error. This occurs only if the 
no response is returned within 64 SDCLK cycles 
from the end bit of the command. If the HC 
detects a CMD line conflict, in which case 

CMD TIMEOUT Command CRC Error shall also be set. This bit 

ERR Е shall be set without waiting for 64 SDCLK cycles 
because the command will be aborted by the 
HC. 


0: no error 
1: timeout 


Error interrupt. If any of the bits in the Error 

Interrupt Status Register is set, then this bit is 

set. Therefore, the HD can test for an error by 
ERR_INT [15] checking this bit first. 

0: no error 

1: error 


[ em | | hew —  — — — — — 
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Card interrupt. Writing this bit to 1 does not clear 
this bit. It is cleared by resetting the SD card 
interrupt factor. In 1-bit mode, the HC shall 
detect the Card Interrupt without SD Clock to 
support wakeup. In 4-bit mode, the card interrupt 
signal is sampled during the interrupt cycle, so 
there are some sample delays between the 
interrupt signal from the card and the interrupt to 
the Host system. When this status has been set 
and the HD needs to start this interrupt service, 
CARD_INT Card Interrupt Status Enable in the Normal 
Interrupt Status register shall be set to 0 in order 
to clear the card interrupt statuses latched in the 
HC and stop driving the Host System. After 
completion of the card interrupt service (the reset 
factor in the SD card and the interrupt signal may 
not be asserted), set Card Interrupt Status 
Enable to 1 and start sampling the interrupt 
signal again. 
0: no card interrupt 
1: card interrupt generated 


ао 


Buffer read ready. This status is set if the Buffer 
Read Enable changes from 0 to 1. 

BUF READ СА (АЈ 0: not ready to read buffer 
1: ready to read buffer 


Buffer write ready. This status is set if the Buffer 
Write Enable changes from 0 to 1. 
BUR TE ару] 0: not ready to write buffer 
1: ready to write buffer 
DMA interrupt. This status is set if the HC 
detects the Host DMA Buffer Boundary in the 
DMA INT [3] Block Size register. 
0: no DMA interrupt 
1: DMA interrupt generated 


Block gap event. If the Stop at Block Gap 

Request in the Block Gap Control Register is set, 

this bit is set. 

Read Transaction: This bit is set at the falling 

edge of the DAT Line Active Status (when the 

transaction is stopped at SD Bus timing. The 
BLK_GAP_EVENT | [2] tae n must be supported in order to use this 

unction). 

Write Transaction: This bit is set at the falling 

edge of Write Transfer Active Status (after 

getting CRC status at SD Bus timing). 

0: no block gap event 

1: transaction stopped at block gap 
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Transfer complete. This bit is set when a 
read/write transaction is completed. 


Read Transaction: This.bit.is set at the falling 
edge of Read Transfer Active Status. There are 
two cases in which the Interrupt is generated. 
The first is when a data transfer is completed as 
specified by data length (after the last data has 
been read to the Host System). The second is 
when data has stopped at the block gap and 
completed the data transfer by setting the Stop 
at Block Gap Request in the Block Gap Control 
register (after valid data has been read to the 
Host System). 


Write Transaction: This bit is set at the falling 

TR_COMPLETE [1] edge of the DAT Line Active Status. There are 
two cases in which the Interrupt is generated. 
The first is when the last data is written to the 
card as specified by data length and Busy signal 
is released. The second is when data transfers 
are stopped at the block gap by setting Stop at 
Block Gap Request in the Block Gap Control 
register and data transfers completed (after valid 
data is written to the SD card and the busy signal 
is released). 


Note: Transfer Complete has higher priority than 
Data Timeout Error. If both bits are set to 1, the 
data transfer can be considered complete. 


0: no data transfer complete 
1: data transfer complete 


Command complete. This bit is set when getting 
the end bit of the command response (except 
auto CMD12). 


Note: Command Timeout Error has higher 
CMD_COMPLETE priority than Command Complete. If both are set 
7 to.1, it can be considered that the response was 
not received correctly. 


0: no command complete 
1: command complete 


6.10.3.2.14 INT_ST_EN 
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0x0034 Normal and error interrupt status enable INT_ST_EN 


ПСИ EEE a 


В и 


mp 5 è vn e [n [on e [e [n [m [n 


Tyne ру) сиса 


Vender specified error status enable 
рт ERR ST [31:29] 0: masked 
1: enabled 


TRGT RESP ЕВ Target response error status enable 
В ЕМ. Е [28] 0: masked 
1: enabled 


|. mne | | s [Reeved | 


Auto CMD12 error status enable 
eg [24] 0: masked 
n 1: enabled 
Current limit error status enable 
E ЕН [23] 0: masked 
1: enabled 
Data end bit error status enable 
ЖАША ae Чы [22] 0: masked 
> 1: enabled 
Data CRC error status enable 
к^ CROZERR [21] 0: masked 
1: enabled 


DATA TIMEOUT Data timeout error status enable 
ERR EN — | [20] 0: masked 
~ IND_ERR_E [19] 


1: enabled 
Command index error status enable 
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CMD_END_BIT_ 
ERR_EN 


CMD_CRC_ERRO 
R_EN 


CMD_TIMEOUT_ 
ERR_EN 


CARD_INT_EN 


ЕЗГЕ 


6.10.3.2.15 INT SIG ЕМ 


Command end bit error status enable 
0: masked 
1: enabled 


Command CRC error status enable 
0: masked 
1: enabled 


Command timeout error status enable 
0: masked 
1: enabled 


The HC shall control error Interrupts using the 
Error Interrupt Status Enable register. 


Card interrupt status enable. If this bit is set to 0, 
the HC shall clear Interrupt request to the 
System. The Card Interrupt detection is stopped 
when this bit is cleared and restarted when this 
bit is set to 1. 


The HD should clear the Card Interrupt Status 
Enable before servicing the Card Interrupt and 
should set this bit again after all Interrupt 
requests from the card are cleared to prevent 
inadvertent Interrupts. 


— ^ е 2-і 
| |Ввенйб si 


Buffer read ready status enable 
0: masked 
1: enabled 


Buffer write ready status enable 
0: masked 
1: enabled 


DMA interrupt status enable 
0: masked 
1: enabled 


Block gap event status enable 
0: masked 
1: enabled 


Transfer complete status enable 
0: masked 
1: enabled 


Command complete status enable 
0: masked 
1: enabled 
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0x0038 Normal and error interrupt signal enable INT_SIG_EN 


KEHESEIEJEIESESESCIESESEREIJESKSEAES 


В и 


mp 5 è vn e [n [on e [e [n [m [n 


Tyne ру) сиса 


Vender specified error signal enable 
рт ERR ST [31:29] 0: masked 
1: enabled 


TRGT RESP ЕВ Target response error signal enable 
В ЕМ. Е [28] 0: masked 
1: enabled 


ая реа 
Auto CMD12 error signal enable 
eg [24] 0: masked 
n 1: enabled 
Current limit error signal enable 
E ЕН [23] 0: masked 
1: enabled 
Data end bit error signal enable 
DATA END BIT_ | 
ЕВВ ЕМ [22] 0: masked 
T 1: enabled 
Data CRC error signal enable 
к^ СЕРЕНА [21] 0: таѕкеа 
1: enabled 


DATA TIMEOUT Data timeout error signal enable 
ERR EN — | [20] 0: masked 
~ IND_ERR_E [19] 


1: enabled 
Command index error signal enable 
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Command end bit error signal enable 
EE D SIT. [ 0: masked 
m 1: enabled 


Command CRC error signal enable 
4... | Ge masked 
ш 1: enabled 


Command timeout error signal enable 
CMD_TIMEOUT_ 


ERR_EN 


1: enabled 


The HD shall control error Interrupts using the 
iib fa fe Error Interrupt Signal Enable register. 


| | Reserved 


Card interrupt signal enable 
CARD_INT_EN 0: masked 
1: enabled 


Buffer read ready signal enable 
BUF_READ_RDY | 

0: masked 
_ЕМ 

1: enabled 


Buffer write ready signal enable 
0: masked 
1: enabled 


cs WRITE_RDY 
DMA interrupt signal enable 
0: masked 


DMA_INT_EN 
1: enabled 
Block gap event signal enable 
бейта САР ЕУЕМТ 0 fnasked 
1: enabled 
Transfer complete signal enable 
TR_COMPLETE_ 
EN 


0: masked 
1: enabled 

CMD_COMPLETE 

_ЕМ 


Command complete signal enable 
0: masked 
1: enabled 


6.10.3.2.16 CMD12_ST 
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0x003C Auto CMD12 error status CMD12 ST 


| Bi зт [30 29 | 28 | 27 | 26 | 25 | 26 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Мате | Reserved 

ER | | | | | ] | | 1 - LLLI 
еге ШИШИ И ЕИ ИШИ ИЕ И И И ОСЗ СО sq] 
е даа 


ЗЕ 
Reserved Reserved ar 
си 


Tyee ошо aoa 


Command not issued error. Setting this bit to 1 

means СМО wo DAT is not executed due to an 
CMD NOT ERR [7] Auto СМО12 error ([4:1]) in this register. 

0: no error 

1: not issued 


[ [es | | jew — 


Auto CMD12 index error. This occurs if the 
Command Index error occurs in response to a 


IND ERR command. 
0: no error 


1: error 
Auto CMD12 end bit error. This occurs when 
detecting that the end bit of command 


END BIT ERR response is 0. 
0: no error 


1: end bit error generated 
Auto CMD12 CRC error. This occurs when 
detecting a CRC error in the command 


CRC ERR response. 
0: no error 
1: CRC error generated 
Auto CMD12 timeout error. This occurs if the no 
response is returned within 64 SDCLK cycles 
from the end bit of the command. If this bit is 


TIMEOUT ERR set to 1, the other error status bits ([4:2]) are 
E meaningless. 


0: no error 
1: timeout 


6.10.3.2.17  CAP1 
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0x0040 Capabilities 1 CAP1 


kèr | st | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 2019 |18 | 17 | 16 | 


H 
En MAX BLK S 
Reserved PEE Reserved IZE 


HWi HWi HWi HWi HWi HWi HWi HWi 
Еш | мов ___ ЕЛЕН 
| B | 15 | 1а | 13 | 12 | 1 | тој о | а | 7 | в|5 ја {з [гіт јо 


--— BASE CLK FRQ TIMEOUT CLK FRQ 


Feanen [en “Там [ootu они о | 
[ [men [| шше 


Voltage support 1.8 V. 
0: 1.8 V not supported 
1: 1.8 V supported 


Voltage support 3.0 V. 


0: 3.0 V not supported 
1: 3.0 V supported 


Voltage support 3.3 V. 
V33 0: 3.3 V. not supported 
1:3.3 V supported 


Suspend/resume support. This bit indicates 
whether the HC supports Suspend/Resume 
function. If this bit is 0, the Suspend and Resume 
SUSP RES mechanism is not supported and the HD shall 
B not issue either Suspend/Resume command. 
0: not supported 
1: supported 


DMA support. This bit indicates whether the HC 
is capable of using DMA to transfer data 
between system memory and the HC directly. 


0: DMA not supported 
1: DMA supported 


High speed support. This bit indicates whether 

the HC and the Host System support High Speed 

mode and they can supply SD Clock frequency 
HIGH SPEED from 25 MHz to 50 MHz. 

0: high speed not supported 

1: high speed supported 


Pew | ______| нема CS 
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This value indicates the maximum block size that 
the HD can read and write to the buffer in the 
HC. The buffer shall transfer this block size 
without wait cycles. 

MAX_BLK_SIZE [17:16] 00: 512 bytes 
01: 1024 bytes 
10: 2048 bytes 
11: 4096 bytes 


sia reserves SSCS 


This value indicates the base (maximum) clock 

frequency for the SD clock. The unit is MHz. If 

the real frequency is 16.5 MHz, a larger value 

shall be set, i.e., 010001b (17 MHz) because the 

HD uses this value to calculate the clock divider 

value and it shall not exceed the upper limit of 

the SD clock frequency. The supported range is 

10 to 63 MHz. If these bits are all 0, the Host 
BASE CLK FRQ | [13:8] System has to get information via another 

method. 

0: get information via another method (Registry 

Entry) 

1:1 MHz 

2:2 MHz 

63: 63 MHz 


This bit shows the unit of base clock frequency 
TIMEOUT CLK U [7] used to detect Data Timeout Error. 
NIT : 


This bit shows the base clock frequency used to 

detect Data Timeout Error. 

0: get information via another method 
 .. [5:0] 1:1 Мн? 

2:2 МН? 

63: 63 МН2 


6.10.3.2.18 САР2 
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0x0044 Capabilities 2 (reserved) CAP2 


ER ГГ 
аз О 1 1-1 3 1 1E ОИ О dL 
EE ERECTO REOR IRR RC ВАС СИА a eee 
„пате | |||! 


KORG | | | |) | | г 
LEX | 0 | 01 7) |] УУ J 1] 1 1 


еге Ган [ту ootan Гон 
на [ |а —  — ——— —— ] 


6.10.3.2.19 MAX CUR CAP1 


0x0048 Maximum current capabilities 1 MAX CUR CAP1 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЕІ 
hone (Too и | 
Cw (me — — — 
Е О СИ СТАЛИ РА СИ СТАТИ ПА tl. fs 
ШІБЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕЛЕНЕНЕНЕНЕН 


MAX CUR V30 MAX CUR V33 


[esame — [Sk [WW [эмеш [бешш — — — — | 
этш [ юе 


Maximum current for 1.8 V. 
MAX CUR V18 23:16 


Maximum current for 3.0 V. 
MAX CUR V30 [15:8] џ : А 

0: get information ма another method 
MAX. CUR. V33 [7:0] Masimum currani bd 3.3 V. 

0: get information via another method 


6.10.3.2.20 MAX CUR CAP2 
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0x004C Maximum current capabilities 2 (reserved) MAX_CUR_CAP2 


ER | | РГ 
аз 1 1-1 3 1 1E 1 JL dL 
EE ERECTO REOR IRR RC ВАС СИА a eee 
„пате | |||! 


KORG | | | |) | | г 
LEX | 0 | 01 7) |] УУ J 1] 1 1 


еге Ган [ту ootan Гон 
ва wee Е 


6.10.3.2.21 SLT_INT_ST 


0x00FC Slot interrupt status and version number SLT_INT_ST 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЕІ 
папе | ______имо [RN 


Reserved SLT_INT 


си т 
ЯЛА > ___-<- _____ 
ШІ = > | о |» о | о | о | о | о 


Грома [en [AW ов бы —  —  — | 


. This status is reserved for the vendor version 
УНЫН УЕН NO d а illl. di number. The HD should not use this status. 


This status indicates the Host Controller Spec 

Version. The upper and lower 4 bits indicate the 
SPEC VER NO [23:16] Version. 

0: SD Host Specification version 1.0 

Others: reserved 


| ms | | ewe ^ — — — 


These status bits indicate the logical OR of 
Interrupt signal and Wakeup signal for each slot. 
A maximum of 8 slots can be defined. If one 
interrupt signal is associated with multiple slots, 
the HD can know which interrupt is generated by 
SLT INT [7:0] reading these status bits. By a power-on reset or 
by Software Reset for All, the Interrupt signal 
shall be deasserted and this status shall read 0. 
[0]: slot 1 
[1]: slot 2 
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7 BlueTooth 


71 ВТ ТОР 


7.1.1 Overview 
BT_TOP is the blue tooth sub system which has one independent ARM Cortex-M4. 


7.1.2 Features 


@ Independent ARM CortexM4 core 

€ 4+4 KB (8+4/8+8)code/data cache memory for ARM CM4 

ө 32KB+4KB+4KB IRAM shared between ARM CortexM4 and ARMS, total 40K Bytes 
ө 


Bypassable Async АНВ bridge to support this sub system can work under same ог 
different clock which clk_ahb іп ААМ side. 


1KB dual port share memory to support the high speed data exchange between the 
CortexM4 and АМН9 system 


€  UARTO is dedicated for Blue tooth data/information exchange between Cortex M4 
and АНМ9 system 


Ф  UARTI is the peripheral device mainly for Blue tooth log output. 
€ . CortexM4 boots from iram or external-memory with remap signal control. 


7.1.3 Signal Description 


The signals directly connect to IO PAD are as the follows: 
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T 
D Die Digital ARMO side) шананы 
Ц | side) 
IRAM | 
? | 
BUS MATRIX |«- 
APB | 
ВЕС | 
1 
1 
1 
1 
1 
1 
| 
$— —] UART2 la | > 
1 
| 
| ВТ_ТОР 
1 
ShareMem |4 | » 
1 
1 
RAMs |4 т > 
1 
*—— Аррмот |4 i > 
ћ | 1 
! D die Analog 
| BT 
| AD/DA 
jx ere Spc ae e 
Y 
A Die ADI SLV 
t > BITRE 


Figure 7.1-1 BT_TOP connection 
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7.1.4 Function Description 


CM4_SYS Coretex-M4 Accede ARM9 
D die digital i resource Async 
Brg Y 
+ |  BusMon 4 uu 
Matrix-ARM9 
16КВ 57 
КАН Г” Азупс 
Brg 
36KB 
Debug only 
16КВ 
M3 
ARMO Matrix. [МС Async 
Brg *—| BusMon_REG 
IROM | AHB_REG 
Les | [rescue uec 
APB BRG 
|| DCACHE_REG | 
%-| SHARE_MEM 
BT_ 
SHARE_MEM 
D die analog 
ПАКТ! 
UART2 + INTC 
UARTO 5 WDG 
•——  5Зузштег 

ADI Timer0/1 
BT_SYS —— F 

IIS 3 GlbReg 

AD/DA 
CM4_PERI_TOP 


Figure 7.1-2 BT_TOP system diagram 


Table 7.1-1 Module Signal Interface 
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7.1.5 Memory Map 


7151 ВТ MCU AHB Memory тар 


0x0000_0000 — On-chip RAM space ARM7_boot-sel = 1: 
OxOFFF_FFFF 0x0000_0000 — 0x0000_57FF: 
22k bytes, shared with ARMQ; 
ARM? control by default; 
0x0000 5800 — 0х0000 58FF: 
256 byte, shared with Dcache tag mem0 & arm9 


ARM? control by default; If cache enable and 
select 8k Dcache size, this 4k byte couldn't be 
accessed by ARM7 or ARMO9. 


0x0000 5900 — 0x0000 59FF: 
256 byte, shared with Dcache tag mem1 & arm9 


ARM? control by default; If cache enable and 
select 8k Dcache size, this 4k byte couldn't be 
accessed by ARM7 or ARMO9. 


0х0000 5a00 – 0х0000 5aFF: 
256 byte, shared with Dcache tag mem2 & arm9 


ARMS control by default; If cache enable and 
select 8k Dcache size, this 4k byte couldn't be 
accessed by ARM7 or ARMO9. 


0х0000 5b00 — 0x0000 5bFF: 


256 byte, shared with Dcache tag mem3 & arm9 


ARM? control by default; If cache enable and 
select 8k Dcache size, this 4k byte couldn't be 
accessed by ARM7 or ARMO9. 


0x0000 5c00 – 0x0000 6bFF: 
4K byte, shared with Dcache data mem & arm9 


ARM? control by default; If cache enable and 
select 8k Dcache size, this 4k byte couldn't be 
accessed by ARM7 ог ARMO9. 


0x0000 6c00 — 0x0000 6cFF: 
256 byte, shared with Icache tag тет0 & arm9 


ARM? control by default; If cache enable and 
select 8k Ісасһе size, this 4k byte couldn't be 
accessed by ARM7 or ARMO9. 


0x0000 6d00 — 0x0000 6dFF: 
256 byte, shared with Icache tag mem1 & arm9 


ARMS control by default; If cache enable and 
select 8k Icache size, this 4k byte couldn't be 
accessed by ARM7 or ARMO9. 

0x0000 6600 — 0x0000 6eFF: 

256 byte, shared with Icache tag mem2 & arm9 
ARMS control by default; If cache enable and 


select 8k Icache size, this 4k byte couldn't be 
accessed by ARM7 or ARMO9. 
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0х0000 6100- 0x0000 6fFF: 
256 byte, shared with Icache tag mem3 4 arm9 


ARM? control by default; If cache enable and 
select 8k Icache size, this 4k byte couldn't be 
accessed by ARM7 or ARMO9. 


0x0000 7000 —0x0000 8000: 
4K byte, shared with Icache data mem & arm9 


ARM? control by default; If cache enable and 
select 8k Icache size, this 4k byte couldn't be 
accessed by ARM7 ог ARMO9. 


0х0000 8000 — 0x0000 9000: 


4k byte, shared with ARM9; ARMO control by 
default; If cache enable, this 4k byte couldn't be 
accessed by ARM7 or ARMO9. 


0x0000 9000 — 0x0000 a000: 


4k byte, shared with ARM9. ARMS control by 
default; If cache enable, this 4k byte couldn't be 
accessed by ARM7 or ARMS. 


ARM7 boot sel = 0: 
external memory space 
0x0000. 0000-0xOFFF FFFF 


0x1000 0000 – External memory space ARM7 boot sel = 1: 
Ох ЕЕЕ FFFF external memory space 
0x1000 0000-0x1FFF FFFF 


ARM7 boot sel = 0: 

0x1000 0000 – 0x1000 57FF: 

22k bytes, shared with ARMS; 

ARM? control by default; 

0x1000 5800 — 0х1000 58FF: 

256 byte, shared with Dcache tag тето & arm9 


ARM? control by default; If cache enable and 
select 8k Dcache size, this 4k byte couldn't be 
accessed by ARM7 or ARMO9. 


0x1000 5900 — 0x1000 59FF: 
256 byte, shared with Dcache tag mem1 & arm9 


ARM? control by default; If cache enable and 
select 8k Dcache size, this 4k byte couldn't be 
accessed by ARM7 or ARMO9. 


0x1000 5a00 – 0x1000 5aFF: 
256 byte, shared with Dcache tag mem2 & arm9 


ARM? control by default; If cache enable and 
select 8k Dcache size, this 4k byte couldn't be 
accessed by ARM7 or ARMO9. 


0x1000 5b00 — 0x1000 5bFF: 
256 byte, shared with Dcache tag mem3 & arm9 


ARMS control by default; If cache enable and 
select 8k Dcache size, this 4k byte couldn't be 
accessed by ARM7 or ARMO9. 


0х1000 5с00- 0x1000_6bFF: 
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4K byte, shared with Dcache data mem & arm9 


АВМ9 control by default; If cache enable and 
select 8k Dcache size, this 4k byte couldn't be 
accessed by ARM7 or ARMO9. 


0x1000 6c00 – 0х1000 6cFF: 
256 byte, shared with Icache tag тет0 & arm9 


ARM? control by default; If cache enable and 
select 8k Icache size, this 4k byte couldn't be 
accessed by ARM7 or ARMO9. 


0x1000 6d00 – 0x1000 6dFF: 
256 byte, shared with Icache tag mem1 & arm9 


ARM? control by default; If cache enable and 
select 8k Icache size, this 4k byte couldn't be 
accessed by ARM7 or ARMO9. 


0x1000 6600 — 0x1000 6eFF: 
256 byte, shared with Icache tag mem2 & arm9 


ARM? control by default; If cache enable and 
select 8k Icache size, this 4k byte couldn't be 
accessed by ARM7 or ARMO9. 


0x1000 6f00 — 0х1000 6fFF: 
256 byte, shared with Icache tag mem3 & arm9 


ARM? control by default; If cache enable and 
select 8k Icache size, this 4k byte couldn't be 
accessed by ARM7 or ARMO9. 


0x1000 7000 — 0x1000 8000: 


4K byte, shared with Icache data mem & arm9 


ARM? control by default; If cache enable and 
select 8k Icache size, this 4k byte couldn't be 
accessed by ARM7 or ARMO9. 


0x1000 8000 — 0x1000 9000: 


4k byte, shared with ARM9; ARMO control by 
default; If cache enable, this 4k byte couldn't be 
accessed by ARM7 or ARMO9. 


0x1000 9000 — 0x1000 a000: 


4k byte, shared with ARM9. ARMO control by 
default; If cache enable, this 4k byte couldn't be 
accessed by ARM7 or ARMO9. 


Ox1F00 0000 — On-chip ROM space On-chip ROM space: 

Ox1FFF. FFFF Ox1F00 0000 – Ox1F00 7FFF(32KB) 
0x5000 0000 — Share memory Share memory with ARMS, 1K bytes 
0x500F FFFF 

0x5010 0000 – Reserved 

0x501F FFFF 

0x5020 0000 – Reserved 

0x503F_FFFF 

0х5040 0000- Bus monitorO space 

0x5040 OFFF 
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О т т 
0х5040 2000- Reserved 

0x504F_FFFF 

0х5050_0000 — General AHB control 

0x505F FFFF registers 

0x5060 0000 — Cache registers 

0x506F FFFF 


0x5200 0000 – Peripherals space(BT Sys, 
Ox52FF FFFF uart0/1,INTC,APB Reg, 
B Timer,EIC) 


0x5300 0000 — Only can be accessed by ARM9 
Ox53FF FFFF: 
Others The same as ARM9 

memory map 


7.1.5.2 BT MCU АРВ Memory Мар 


0x5200 0000 – Interrupt controller 
0x5200 FFFF 

0x5210 0000 — General-purpose timers 
0x5210..0FFF 

0x5210 1000 – Backup General-purpose 
0x5210 1FFF timers 


0x5210 3000 – System timers 
0х5210_ЗЕБЕ 

0x5220 0000 – АВМ7 accesses ADI Master 
0x5220 FFFF 

0x5230 0000 – UARTO 

0x5230 FFFF 


0x5240 0000 – UART1 Reserved 
0x5240. FFFF 

0x5250_ 0000 — BT_TOP Blue tooth sub system 
0x525F_FFFF 

0х5260 0000- ЕС 

0х5260 FFFF 

0х5270 0000- Global control registers 

0x5270 FFFF 

0x5280 0000 – Reserved 
0x528F FFFF 

0x5290 0000 – Watch dog 

0x529F FFFF 
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0x52A0 0000 – Reserved 
Ox52FF FFFF 


7.1.5.3 CortexCM4 shared irams with ARM9 diagram 


4КВ (ARM9 IRAM/CMA IRAM/BT IQ capture ) 


1 А11 BT shared iram can be controlled by ARM CortexCM4 or ARM9 ; 


2 ARM9 can access all CM4 iram when cache disable ; 


3 ARM9 uses the total 18+4+4+4 KB switch ram in default; 

4 When ARM9 give up the control of switch ram, CM4 can access them. When cache disabled, 
18+4+4+4КВ switch ram can be used. When 4KB I cache & 4KB D cache used, 18+4КВ switch 
ram can be used Бу СМА. 

5 When BT IQ capture uses 4KB switch ram, CM4 can only use 18KB (cache enabled). 

6 priority: CM4 cache enable > ARM9>BT IQ capture>CM4 


7.1.5.4 Register Descriptions 


7.1.5.4.1 AHB REG 
Refrer to shsvn0S/svn/CHlIFP/interface/SC6531/autoreg/CM4 АНВ reg.xls excel 


7.1.5.4.2 GLB REG 
Refrer to shsvn03/svn/CHIP/interface/SC 653 1/autoreg/CM4_GLB_reg.x/s excel 


7.1.6 Boot 


7.1.6.1 Boot from shared iram 
SYSTEM keeps ARM CortexM4 at reset status when ARMO boots; 
ARMMA. boot sel is '1' at default. 


ARMO loads ARM CortexM4 boot code in share irams with CortexM4, and share irams 
controlled by ARMO at default. 


ARMS? enables CortexM4 clock and releases the control of shares irams and the reset of 
CortexM4, then CortexM4 begins boots. 


7.1.6.2 Boot from ЕМС or SFC 
SYSTEM keeps CortexM4 at reset status when ARMO9 boots; 
ARMMA boot sel is ‘1’ at default. 
АНМ9 loads CortexM4 boot code іп ЕМС or SFC with address offset and space remap 
control. 
ARM? sets the ARMA4 boot sel is 0”, enables CortexM4 clock and releases the reset of 
CortexM4, then CortexM4 boots. 
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7.1.7 Core Low Power 


7171 Enter Sleep 
CM4 core can jump into sleep by one of thress ways: 


e Wait for interrupt 
e Wait for event 
• Sleep-on-exit 


The wait for interrupt instruction, WFl,cause immediate entry to sleep mode unless the 
wake-up condition is true. When cm4 core excute a WFI instruction it stops excuting 
instructions and enters sleep mode. 


The wait for event instruction, WFE,cause entry to sleep mode depending on the value of 
a one-bit event register. When the processor excutes a WFE instruction, it check the value 
of the event register: 


Value | meaning 


0 Cm4 core stops excuting instructions and enter sleep mode 
1 Cm4 core clears the register to 0 and continue excuting instructions without enter sleep 
mode 


If the event register is 1, this indicate that the cm4 core must not enter sleep mode on 
execution of a WFE instruction. Typically,this is because an external event signal is 
asserted or a processor in the system has excuted an SEV instruction(In SC6531 ,arm9 
will.not excute SEV instruction). Software cannot access this register directly. 


If the SLEEPONEXIT bit of the SCR is set to 1,when the processor completes the 
execution of all exception handlers it return to Thread mdoe and immediately enter sleep 
mode.Use this mechanism in applications that only require the cm4 to run when an 
exception occurs. 


7.1.7.2 Wakeup from sleep 
Normally, the core wake up only when it detects an exception with sufficient priority to 
cause exception entry.When cm4 core entry sleep by wfe instruction,it have two more 
ways to wakeup.In NemeG, we only use exception to wake up core. Refer to cm4 core 
user guider for details. 


System Control register 


Addr : 0xE000_ED10 
31 5 4 3 2 1 0 
sevon sleep | sleepo 
reserved 2 reserved 
pend deep | nexit 


Bit[2] control core use sleep or deep sleep as its low power mode, 0 mean 
sleep ,otherwise mean 


deepsleep. 


7.1.7.3 Wakeup from deepsleep 


When core wakeup from deepsleep, it follow power-up flow, PMU can wakeup cm4 subsys. 


7.1.8 Interrupt Source Assignment 


BT system have two interruption source controller. One is core inside(Nested Vector Interrption 
Controller , nvic),the other is intc_top controller. Cm4 core can configure nvic registers to control these 
interruptions;also, software can configure intc top register to control these interruptions. And, IRQ/FIQ 
comes from ІМТС ТОР, not masked,each intc top source can generate irq/fiq. 
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The Table3-13 shows the detailed channel assignment for both IRQ and FIQ.It have 32 interrupt 
channel. The Figure3 show structure of interruption source. 


Cpu configure 
intc_top 


Bit[31:2] CM4 Core 
~~ | nvic 
px 


Interruption 
source 


Test source 


rg,ei 


Intc top 


Figure 3 interruption source structure 


Table 7-2 Interrupt Source Map 


Channel CORE SOURCE INTC TOP SOURCE 
Number 


pi А — 3 
s [mem ае отво 
w g 


arm9_to_cm4_irq | arm9 to cm4 irg1 | 
arm9 to ст4 irq1 set arm9 to ст4 irq1 set 
arm9 to ст4 као | arm9 to ст4 irqO | 
arm9 to ст4 irqO set arm9 to cm4 irqO set 
10 bt masked tim intr[1] bt masked tim intr[1] 
| 


АВМ9 global register interruption: ARMS global register interruption: 
arm9 irq or arm9 irq pls arm9 irq or arm9 irq pls 
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7.2 Pending Issues 
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7.2.1 Clock 


D Die 
clk_top AD DA 
clk bt adc 
divl 
BT RF 
diva clk_bt_dac 
armcm4 top 
mlk itf(26np) M div3 clk 26m 
ея ЕНІ 
div4 
BT sub system 
32K GEN ©К 32k clk_32k y 
ADI 
Slave 
ње ADI Master 


Note: 
1. the clk_32k is the standard 32.768k 
2. Сік 26m/clk 24m/clk bt dac/clk bt adc share the same PLL source for clock 
jitter consideration 
3. BT sub system has it's local clock generator 
7.2.2 Reset 


1. Power reset and software reset 
2. ВТ sub system has it's local reset generator 


7.2.3 AD/DA Interface 
The DAC has the dedicated calibration logic, which is inside the ARMCM4 TOP. 


1. There is one analog switcher shared by AD/DA to support the bi-directional analog 
ИО transferring. 


2. BT sub-system should provide the direction control signal for AD/DA analog switcher. 
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7.2.4 DCXO Calibration 


1. GSM DSP should provide one flag to indicate that the DCXO is calibrated by GSM 
DSP. 


2. If GSM DSP is not working, BT should do the DCXO calibration itself. 


7.2.5 ADI Master 
1. Тһе max time delay for one ADI request is 16us (ADI clock is 79МН2) 
2. Allthe BT RF control information is transferred by this interface. 
3. The ADI Master must guarantee the transmission order. 
4. Another SW ADI request channel should be added. 


7.2.6 Low Power 


ARCortexM4 BT SW should enable the “master sleep enable" to ARM9 system to make 
the whole chip can goes into "deep sleep” state 


During chip deep sleep state, ARMCortexM4 system is powered and just clock gating. 
ARMCortexM4 wakes up the АВМ9 by interrupt. 


1. When the BT system is sleep, the PLL can be power down, Or the PLL should always 
be power on to generate the 26M/24M clock even chip is in deep sleep state. 


2. When the BT system is sleep, only 32k clock is active. 


3. -Some RAM/ROM maybe should be shut down to save power during BT system is 
sleep. 


7.2.7 BT Debug Mode 


The whole chip (ARM9/CortexM4) system is in active mode, some internal signals are tied 
to the external PADs for monitor/control purpose. 


1. Maybe PADs limited. 


7.2.8 FPGA Test 


FPGA2 


ARMCMA sys 


RF 
ADI ADie “| ES 


MST Digital |< ТРС 
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1. FPGA can't touch all the real RF control, EDA simulation should guarantee these 
data path. 


The purpose of FPGA test is just to debug the co-operation of ARMCortexM4 /ARM9. 


7.2.9 EDA Simulation 
The EDA simulation should touch the fully data path. 


5С6531 $81131 


А Пе 
Digital 


ARMCM4 sys 


7.3 General Purpose Timer 


7.3.1 Overview 


The module includes three general-purpose asynchronous timers. 


7.3.2 Features 


e 32-bit decreasing counter 

e Support one-time mode and period mode 

e Support configurable counting value 

e Canbe used as wakeup source during deep sleep 

e Support single read : no need to double read when reading counter value 
e Support multiple load : no need to check busy bit before load tmr 


e Support read counter value immediately after loading tmr: once tmr is loaded, the counter 
value is updated immediately 


7.3.3 Signal Description 
Null 
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7.3.4 Function Description 


tmrfull_top provides three general-purpose timers. Timer 0/1/2’s frequency is independent; generally it 
is 32.768KHz RTC clock, or other clock such as 26MHz. The frequency determines its frequency, if it’s 
32.768KHz, the precision is 30.5us. If is 26MHz, the precision is 38.461ns. These three timers can be 

controlled independently. 


7.3.4.1 Each asynchronous Timers 


Each timer has a 32-bit decreasing counter. This kind of timer provides two operating modes: one-time 
mode and period mode. 


If the timer is configured in one-time mode, counter decreases from setting value to 0. When counter 
gets to 0, an interrupt is issued. This interrupt is hold until software clears it by writing corresponding 
clear bit. The counter also stays at 0 until software load it again. 


If the timer is configured in period mode, counter decreases from setting value to 0. When counter 
gets to 0, an interrupt is issued. Then counter goes back to setting value again, and continues to 
decrease from setting value. The interrupt will hold until software clears it by writing corresponding 
clear bit. 


If trigging clock is RTC clock, these two timers can be used to wake up system during deep sleep. 


For RTC clock triggered timer, since the frequency of clk_rtc is much slower than that of PCLK, there 
are three issues in the r1p0 version of timer, the solution also list here: 


Double read to read counter value: іп r1p0, counter value belongs їо сік rtc domain, but it connect to 
PCLK directly, so when read the counter value, metastable state may occur, and the read result is 
wrong. In гіро, double read is utilized to solve the problem. It read the counter value for two 
times(double read), if the two result is same, no metastable state is occurred, if they are different, 
metastable may be occurred so software should discard the read result and double read again until 
the results is same. So we can see that double read solve the problem of metastable at the cost of 


increasing software complexity. 
Read 
start 


Read counter value 


Y 


Read counter value 


Read finish 


Figure 7-4 Double read flow 


Solution to double read: In г2р0, а 32bit counter named tmr cnt shdw is used to solve this problem. 
It is in PCLK domain and once the tmr cnt value (сік rtc) changes; it will also follow the change. Just 
as its name, it is the shadow of tmr cnt value which reflect the tmr cnt value accurately. Since it is in 
PCLK, metastable state can be avoided. In the case of deep sleep. PCLK is closed, tmr cnt shdw 
also stop following. Once PCLK is open, it quickly updates its value in 3 PCLK cycle. Figure 5-73 is the 
diagram of this solution, Figure 5-74 is the waveform of the updating process. Figure 5-75 illustrates 
the updating process when PCLK is closed. 
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PCLK domain clk rtc domain 


tmr cnt shdw <. 


double sync 


| 


tmr_cnt_value 


tmr_cnt_upd 


Figure 7-5 Principle of tmr_cnt_shdw 


СК rtc 


tmr_cnt_value | 55 [ 54 53 | 


tmr_cnt_upd 
PCLK [U USUM 


tmr_cnt_upd_syncd 


= 


ПАДАЛА И, 


ШШШ 


tmr_cnt_shdw | 55 \ 54 | 53 ) 


Requirement: 
tmr cnt value should be stable before the first load(Synthesis at 26M) 


Figure 7-6 waveform of tmr cnt shdw (PCLK open) 
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clk_rtc 


tmr_cnt_value | 55 \ 54 53 ) 


tmr_cnt_upd 


PCLK | PCLK close 


tmr_cnt_upd_syncd 


tmr_cnt_shdw | 55 | 53 | 


Figure 7-7 waveform of tmr_cnt_shdw (PCLK close) 


Check busy bit before any load: іп r1p0, one bit signal tmr Id reg is used to record the load 
operation. When there is a load, tmr ld reg will toggle (0-21 or 1-20) which indicate a new load is 
taken place. However, tmr Id reg should hold this value until the load value is successfully loaded into 
counter which belongs to сік rtc. If not, tmr Id reg will toggle back to original status which forms а 
narrow pulse that cannot be sampled by сік rtc. That is to say, сік rtc will not know a new load is 
happen. To avoid this problem, a busy bit named tmr Id busy is provided to indicate that timer is now 
busy with loading; further loading should not happen in this period. So this method confines the 
software by not allowing loading when tmr ld busy is 1. Figure 5-76 demonstrates that when 
tmr ld busy is 1, no load is permitted. 


PCLK | 


apb wr ld 
tmr ld value ( 0 55 ) 


tmr ld reg 


tmr ld busy load forbidden 


clk rtc 


tmr cnt value | 00 55 ) 


Figure 7-8 Check busy bit 


Solution to check busy bit: In г1ро, 1-bit signal tmr Id reg is used to record the load status, if 
multiple load occurs in a short time, it may miss the status. Therefore, a 8-bit signal tmr Id idx in 
РОШ domain is used here to solve the problem. Whenever software write the tmr ld value, 
tmr. 1а idx increase 1 to indicate that a new load is taken place. In сік rtc domain, there is also 8-bit 
signal named tmr ld. idx shdw rtc, which is the shadow of tmr Іа idx іп сік rtc domain. When a new 
load happen, tmr. Ја idx and tmr Id idx shdw are different, then tmr Id idx shdw and tmr cnt value 
will update at the same time. Figure 5-77 is the circuit diagram, Figure 5-78 is the waveform of single 
load, from which we can see that maximum delay between tmr ld value and tmr cnt value is 5 
clk rtc delays. Figure 5-77 is the waveform of multiple loads, notice that we no longer check 
tmr ld busy, instead, we have multiple loads in a short time and the last load value (77) is loaded. 
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PCLK domain clk rtc domain 


tmr ld idx 


JE tmr. Ја. зах shdw. rtc 


tmr ld idx upd 


sig sync 


tmr ld value 


[os tmr cnt value 


Figure 7-9 Solution of multiple load 


PCLK | 


apb wr ld 


© 
>-< 
Сл 
Сл 


tmr ld value 


tmr ld idx ара 


tmr ld idx ора ѕупса 


ck rc — 4 Г Г 4 4 


tmr_cnt_value | 00 | 55 1 54 53 | 
Maximum delay, is 5. СК гес 
Figure 7-10 Single load 
PCLK | 
apb wr ld 
tmr ld value ( 0 [55] 66 | TI 
tmr ld idx upd 
tmr ld idx upd syncd 
clk rtc Á A A A A 
tmr cnt value | 00 | 77 76 75 |) 


Last load value(77) is loaded into tmr_cnt_value 


Figure 7-11 multiple load 


Waiting before read counter value: In software, write and then read is commonly used to check 
whether a register is written correctly. However, when this method is used in timer, more attention 
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should» be paid. Because the load need 3 сік ис to finish, read value before that is illegal. 
Furthermore, there is no signal to indicate load is finish. Software has to count 3 clk_rtc by itself or wait 
1 сік rtc after tmr Id busy change to 0. 


PCLK | 


apb wr ld 


tmr ld value ( 0 55 


tmr ld reg 


tmr ld busy 


clk rtc 


tmr cnt value ( O0(old value) 55(new value) ) 


Figure 7-12 Wait 3 cycle to get new value 


Solution to Waiting: The solution is based on the knowledge that before load is done, we can use 
tmr 1а value for read, and after load is done we can use tmr cnt shdw. To determine when the load 
is done, we sync tmr Ја idx shdw rtc back to PCLK domain, and the synced signal is 
tmr ld idx shdw pclk. If tmr ld idx shdw pclk is equal to tmr ld idx, current load is done 
(tmr. loading = 0). This method works in the case of PCLK closed or auto-gated. After PCLK is open 
again, tmr Іа idx shdw pclk can quickly sample the tmr Id idx shdw rtc and tmr. loading is updated. 
This only needs three PCLK. Usually software read happens after that period of time, so the read 
result is accurate. In Figure 5-82, the signal synchronization circuit using shadow mechanism circuit is 
not showed for simplicity. 


tmr loading 


tmr cnt shdw 


— tmr cnt read 


tmr ld value 


Figure 7-13 Solution to wait certain time 
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PCLK domain | clk rtc domain 
| 
пи KL shaw polka <C 4 | 
| 
| 
tmr_loading - | 
< |= | 
| — | 
| 
| 
| 
tmr ld idx | > — —» tmr ld idx shdw rtc 
| 
| 
| 
| 
tmr ld value | > — 3 tmr cnt value 
| 
| 


Figure 7-14 Waveform of tmr_loading 


7.3.5 Control Registers 


7.3.5.1 Memory map 


Offset . м 

ims [Name [в | 
0х0000 TIMERO_LOAD TimerO load value 
0x0004 TIMERO VALUE TimerO counter value 


TimerO: 


0x0008 TIMERO CTL Тітег0 control registers(add tmr new) 
0x000C TIMERO INT Титего interrupt 
0x0010 TIMERO CNT RD TimerO counter value for read(new added) 


Offset "T 

ime [з= СИ 
0x0020 TIMER1 LOAD Timer1 load value 

0x0024 TIMER1 VALUE Timer1 counter value 


Тітегі: 


0х0028 TIMER1 СТІ. Тітегі control registers 
0x002C TIMER1_INT Timer1 interrupt 
0x0030 TIMER1 CNT RD Timer1 counter value for read 


Timer2: 


Offset m 
ims [Name [шшш O 
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Offset ЖЕ, 

ime [Name СИ 
0х0040 TIMER2 LOAD Timer2 load value 
0x0044 TIMER2_VALUE Timer2 counter value 


0x0048 TIMER2_CTL Timer2 control registers 
0x004C TIMER2_INT Timer2 interrupt 
0x0050 TIMER2 CNT RD Timer2 counter value for read 


7.3.5.2 Register Descriptions 


7.3.5.2.1 ТІМЕВО LOAD 


Description: TimerO load value 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
папе == 


м 


АУ“ ад — 
Reset | о | о | о [io | о | о | oo | ом“ о хј о |о | 
ПЕ Е Dope tox С БЕЗ О АЗ ВВ РРА I PNG 


timerO load 


ШП 


timerO load [31:0] RW 3270 Титего load value 
Write to this register will reload 
the timer with the new value. 
In one-time mode, this value is 
the first counting start number. 
In periodic mode, this value is 
each counting start number. 


7.3.5.2.2 TIMERO VALUE 


Description: TimerO counter value 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
LINE RN 


me p m T] 
Е О С С ОС ОС ОСЗ ОСЗ ОС ОС ОСИ ОСИ ОС ОС ОС ОСЗ С 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕНЕНЕНЕНЕНЕН 


timerO value 


= ОИ 
ве ОВ С СО СО ОС ОСЗ ОС С ОС ОС ОС ОС ОС ОСЗ АС С 


timerO value 


timerO value [31:0] 3270 Тітег0 counter value 
This read-only register indicates 
current counter value. 
It's not recommended to read 
this register in normal usage. 
Because the counter is in 
different clock domain with 
APB, software needs use 
double-reading method to read 
this value, like system timer. 


7.3.5.2.3 TIMERO СТІ (add tmr. new) 


Description: TimerO control registers 


Lm [s o [2 [o [or [2 [= |» [= [ [= [ж | s [зв | v [ в. 
Dae == 00000-00 


Reserved 


Time | timer | timer 
DEC ro n 01 е" 0m EBEN 
ew ode 


c мм 
к= | [= [= [ [е] 


[31:9] 23'h0 Reserved 


timerü new [8] RW ТО Титего version 
0: timer use old behavior, this is 
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[eame [Bt [aw [DefaultValue [Description | 


for backward compatibility. 


1: timer uses new behavior, 
such.as multiple loads without 
checking busy bit, only need to 
read once to get timer counter 
value. 


When timer0_new=1, software 
must not check checking busy 
bit. Busy bit cannot be used 


when timerO newz1. 


timerO run TimerO open bit 
0: timer stops 
1: timer runs 


timerO mode TimerO mode select 
0: one-time mode 
1: period mode 


Reserved 


7.3.5.2.4 TIMERO INT 


Description: Тітего interrupt 


Cm [Tw] [2 [ww |» |» [в [2] 5 [o | e [ | v е 
e| ER LI] 


Reserved 
wef 
| reset | ЕЛІ | ИШЕ ЕЕ КЕШЕН ШИ ОСА СО КОЗ С И 
ESI Е Е Е ЕЕ Е ЕАИС ЕЕ В Е ВЕС 


timer 
Reserved а 


| Туре | 


[31:5] 2770 Reserved 
timerO Іа busy. | [4] RO ТО TimerO load busy status 
0: Timer is ready for new 
loading 


1: Last loading is not completed 


Software must not load new 
value when this bit is busy, that 
is, this bit should be checked 
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before any new loading. 


This bit is set after а new 
loading, and lasts two or three 
RTC clock cycles, about 60us - 
92us. 


timerO int clr Титего Interrupt clear 


Write 1 to this bit to clear 
interrupt 


timerO int mas TimerO interrupt masked status 
k sts 


timerO int raw Титего interrupt raw status 
_ 515 


timerO int en TimerO interrupt enable 


7.8.5.2.5 TIMERO CNT RD 


Description: TimerO counter value for read 


0x0010 TimerO counter value for read(Reset 0x0000 0000) TIMERO CNT RD 


| em [st [30] 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | зрно | 1е | 17 | 16 | 


timerO cnt rd 
Type 


Уай су 
ЕСЛЕНШЕНКИЕМЕНЕ?. ОЧИКИЕКХЖЕИЕЛЕЛЕНЕН 
ЕСЕ ЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЖЕЛЕСИЕНЕЛЕНЕ ШЕШЕН 


timerO cnt rd 
Type 


А = 
mel ере еф ОСИ СЗ ОС ОСИ ОС С С ОС ОС С 
Гейне [BR СЕИ СТИГИ 


timerO cnt rd [31:0] 3270 Тітег0 counter value for read. 
Only valid when tmr_new = 1. If 
tmr. new = 0, don't read this 
register. 
This read-only register indicates 
current counter value. 
The advantage of this register 
is software can read the 
counter value immediately after 
load, without waiting for the 
load done. Also, software just 
needs to read once instead of 
double read. 


Spreadtrum Communications, Inc., Confidential and Proprietary 770 of 989 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[ГЄЗ$РВЕАВТВИМ | SC6531E апа SC6531M Device Specification 


7.3.5.2.6 TIMER1_LOA 


Description: Timer1 load value 


ШІЕЕНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 


timer1_load 


эн 


маа 
АЕС С ИЕ СЕДЕ ЕИ СЕС ЕЕС ЕЧ a 
SCC ECT ЕИ Е Е Е Е СЕС eS UR RE LEA OU 


timer1_load 


Т 
ІЕНЕНКИКИКЕКИКЕКЕЕНЕН 


timer1_load [31:0] RW 32710 Timer1 load value 
Write to this register will reload 
the timer with the new value. 
In one-time mode, this value is 
the first counting start number. 
In period mode, this value is 
each counting start number. 


7.3.5.2.7 TIMER1 VALUE 


Description: Timer1 counter value 


Fm [s ао 2 [2 [2r [29 [25 [и [5 [2 [ж [9 [19 [зв  [ 8. 


timerí value 


С О С СВ ОС ОС ОСЗ ОСЗ ОС ОС ОС ОС ОС ОС ОС ОСЗ С 
ви | пе [з [з [= СЕ | » | | "| [| [а [2 СИИ 


timer1_value 


CI KEKE С СО ОСЗ ОСЗ ОС ОС ОСИ ОС ОС 


timer1_value [31:0] 3270 Timer1 counter value 
This read-only register indicates 
current counter value. 
It's not recommended to read 
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this register in normal usage. 
Because the counter is in 
different clock domain with 
APB, software needs use 
double-reading method to read 
this value, like system timer. 


7.3.5.2.8 TIMER1_CTL 


Description: Timer1 control registers 


Fm [sro [2 [2 |e [25 [0 [ [ 2 [8 [9 [9 [в | [ в. 
н 


Reserved 
е р ЫЫ 
Peset | 5): 7193 ЕЕ И T ИШ ИШ ИНИ ИШЕ ИЕ И 
ЕСЕ БЯКЛЕНЕЛЕНЕЛЕНЕЛЕЛЕЛЕНЕИЕЛЕЖЕЙЕЙ 


Тіте | Тіте d 
Reserved i .n je i то М Reserved 


| Туре | 


ба р у REEREN ІІ ГІ 
тае Ты RN [owe vane oe 


Reserved 


Timer1_new : Timer1 version 


0: timer use old behavior, this is 
for backward compatibility. 


1: timer uses new behavior, 
such as multiple loads without 
checking busy bit, only need to 
read once to get timer counter 
value. 


When timer1_new=1, software 
must not check checking busy 
bit. Busy bit cannot be used 
when timer1_new=1. 


ітегі run Timer1 open bit 
0: timer stops 
1: timer runs 


timer1 mode Тітегі mode select 
0: one-time mode 
1: period mode 


Reserved 
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7.3.5.2.9 TIMER1_INT 


Description: Timer’ interrupt 


0x002C Тітегі interrupt (Reset 0х0000 0000) TIMER1_INT 


| би [зт 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 20.580 | 19 | 18 | T | 16. 


Reserved 


timer 
Reserved ss 


| Туре | ПЦ = а | 
Reset  EXNNNZERER 


Reserved 


timer1_Id_busy | Timer1 load busy status 


0: Тітег 15 геаду for new 
loading 


1: Last loading is not completed 


Software must not load new 
value when this bit is busy, that 
is, this bit should be checked 
before any new loading. 

This bit is set after a new 
loading, and lasts two or three 
RTC clock cycles, about 60us - 
92us. 


timer1_int_clr Timer1 Interrupt clear 


Write 1 to this bit to clear 
interrupt 


timer1_int_mas Timer1 interrupt masked status 
k_sts 


timer1_int_raw Timer1 interrupt raw status 
_ 515 


timer1_int_en Тітегі interrupt enable 


7.3.5.2.10 TIMER1_CNT_RD 


Description: Timer1 counter value for read 


Spreadtrum Communications, Inc., Confidential and Proprietary 773 of 989 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[ГЄЗ$РВЕАВТВИМ | SC6531E апа SC6531M Device Specification 


Lm Ec [зт [в 
папе | == NN 


= 0 ОИ 
(1 o С СО ОС ОС ОСЗ ОСЗ ОС ОС ОСИ ОС ОС ОС ОС ОСЗ С 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕНЕНЕНЕНЕНЕН 


timer1_cnt_rd 


timer1_ cnt rd 


LINE ОИ 
ве ОВ О СО СО ОС ОСЗ ОС С ОС ОС ОС ОС ОС ОС АС С 


timer1_cnt_rd [31:0] [ROY з2'һ0 Same as timerO cnt га 


7.3.5.2.11 TIMER2 LOAD 


Description: Timer2 load value 


Lm [s po [o [mr [9 [2 [a | | [ж [o | [зв [зт [в 
Dae ee 


Timer2 load 


Ж ES Rn S Era Ro EG ЕНЧА СИЕ ЯЕЗКЯ GOAT EI ERR 


Timer2 load 
Type 


Timer2 load [31:0] RW 3270 Timer2 load value 
Write to this register will reload 
the timer with the new value. 
In one-time mode, this value is 
the first counting start number. 
In period mode, this value is 
each counting start number. 


7.3.5.2.12 TIMER2 VALUE 


Description: Timer2 counter value 
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Lm sro 2 [2 [2r [29 [2 [0 [5 [2 | à [9 | 5 [5 [ v |е 
LINE ON NNNM 


ep m НИ 
С o С СО ОС ОС ОСЗ ОСЗ ОС ОС ОСИ ОС ОС ОС ОС ОСЗ С 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕНЕНЕНЕНЕНЕН 


Timer2_value 


ПОС ОИ 
ве ОВ С СО СО ОС ОСЗ ОС С ОС ОС ОС ОС ОС ОСЬ АС С 


timer2_value 


timer2_value [31:0] 3270 Timer2 counter value 
This read-only register indicates 
current counter value. 
It’s not recommended to read 
this register in normal usage. 
Because the counter is in 
different clock domain with 
APB, software needs use 
double-reading method to read 
this value, like system timer. 


7.3.5.2.13 ТІМЕН2 СТІ. 


Description: Timer2 control registers 


Lm [sr 2 [2 [2r [2 [2 [и] [г [ж [ж [9 [зв | [ 8. 
н 


Reserved 


E Time 
rr 
un 


[31:9] 23'h0 Reserved 
Timer2 new [8] RW тво Титег2 version 
0: timer use old behavior, this is 
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for backward compatibility. 


1: timer uses new behavior, 
such.as multiple loads without 
checking busy bit, only need to 
read once to get timer counter 
value. 


When timer2_new=1, software 
must not check checking busy 
bit. Busy bit cannot be used 


when timer2_new=1. 


Timer2_run Timer2 open bit 
0: timer stops 
1: timer runs 


Timer2_mode Timer2 mode select 
0: one-time mode 
1: period mode 


Reserved 


7.3.5.2.14 TIMER2_INT 


Description: Timer2 interrupt 


в Гэ зо |» Га Га |» |» | [в [ж [и [ә [зв [эт [в] 
ама С 


Reserved 
ер m 7777 
| ^et CN CHER ИШЕ И И ИЕ Ре | ES ЕИ ИЕ 
ЕС В Е Е ЕН LEON RR ЕС ИЕ Е Е ЕЯ 


timer 
Reserved ы 


| Туре | 


[31:5] 2710 Reserved 
Timer2_Id_bus | [4] RO тво Timer2 load busy status 
у 0: Timer is ready for new 
loading 


1: Last loading is not completed 


Software must not load new 
value when this bit is busy, that 
is, this bit should be checked 
before any new loading. 
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This bit is set after а new 
loading, and lasts two or three 
counting clock cycles. 


Timer2_int_clr Timer2 Interrupt clear 


Write 2 to this bit to clear 
interrupt 


Timer2_int_ma Timer2 interrupt masked status 
sk_sts 


Timer2_int_raw Timer2 interrupt raw status 
_sts 


Timer2_int_en Timer2 interrupt enable 


7.3.5.2.15 TIMER2 СМТ RD 


Description: Timer2 counter value for read 


| Bit зт зо | 22 | 2в | 27 | 26 | 25 | 26 | 22 | 22 | 21 | 20 | 19 | 16 | 17 | 16 
| Мате | Timer2 cnt rd 


ы 22 ONAN KY 
[Reset | о о | о | о | ојо об» МА |о Лоо | oo | 
ПВО В ДА С ЕР БАН 


Timer2 cnt rd 


Type 


Timer2 cnt rd | [31:0] R gY | з2'һ0 Same as timerO cnt га 


7.3.6 Application Notes 


7.3.6.1 RTC Clock Trigged Timers 


When software uses RTC clock trigged timer, it should set tmr eb bit and tmr. rtc eb bit in global 
control register. 


Before opening timerO run or тел run, software should configure all control registers — timerO load 
or timer1 load, іїтего mode or тел mode, timerO int en ог тел int en, timerO new ог 
timer1 new. 


Then timerO run or timeri run is set to 1 to open corresponding timer. 


After receiving interrupt issued by a timer, software can check interrupt status by reading 
timerO int mask sts or timer int mask sts, and can clear interrupt by writing 1 to timerO int clr or 
timer1 int сіг. 
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When software completes using RTC clock trigged timer, it should disable timerO run or timer1 run 
firstly, then it disable tmr. rtc eb and tmr eb in global control registers. 


Its IMPORTANT that there are 3-5 RTC clock cycles delay from setting Штего load or timer1 load to 
counter setting success(refer to Figure 5-78), that is, if N is configured in timerO load or timer1 load, 
real counting number is N+3 or N+4 or N+5. 


When timerO new or timer! new = 0, software must check timerO Id busy or timer1 ld busy before 
loading. 


When timerO new or timer1 new =1, software need not check timerO Id busy or timer1 ld busy. 
Loading is permitted at any time. Furthermore, software Must not check timerO Id busy or 
timer ld busy.Since timerO Id busy or тел Id busy cannot be used when timerO new or 
timer1 new -1.timerO Іа busy or timerí1 Іа busy may stay at 1 all the time. 


If the timer is configured in one-time mode, counter decreases from setting value to 0. When counter 
gets to 0, an interrupt is issued. The counter stays at 0 until software load it again. 


If the timer is configured in period mode, counter decreases from setting value to 0. When counter 
gets to 0, an interrupt is issued, and counter is reloaded by setting value, and then counter continues 
to decrease from setting value. 


7.3.7 Implementations 
Logic in clk rtc domain should be synthesized at least 26M. 


In Figure 5-73, when tmr. cnt. value change, it will be sampled to tmr cnt shdw after 3 PCLK. So 
tmr cnt value must be stable before that. For safety, we require that all logic in clk rtc domain should 
be synthesized at 26M. 


7.3.8 Features 

7.3.9 Signal description 
7.3.10  Funtion description 
7.3.11 Control registers 


7.3.11.1 Memory map 


7.3.11.2 Register description 
7.3.12 Application notes 
7.3.13 Implementations 


7.3.14 Future improvements 
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8 FM System 


8.1 Overview 


Figure 1-1 illustrates the digital system of FM Receiver. It consists.of major subsystems of: decimation 
stages, filters, downconverter with Cordic, FM demodulation, pilot extraction and subcarrier recovery, 
MPX demodulation, stereo-decode matrix, de-emphasis, DC-offset, RSSI, AGC, frequency offset, pilot 
detect, SEEK/TUNE, adaptive configuration, and 1⁄4 msec timer. 


Analog 3 1 sek 
Interface ШЕК B 
vld sdo 
Contol 
APB === 
BUS <> Interrupt | 
—status— 
RF SPI Core 
а—5- 
Мазїег 
Clock 3 
Reset 


Figure 1-8 FM Architecture Diagram 
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Seek/Tune Flag 


р <——_—__—• (From FM Driver) 
RF / DIGITAL 
NTERFACE 
RDS/RBDS 
ACHT IQ imbalance 
пазе rea | os 
Frequency- | register i 
Ai out ы ТЕ 800kHz BB 800kHz 800kHz 800kHz 160kHz 
| B00KHz ш 
р | ] Format || Format Adaptive-Soaling | 1 А 
— {> DC offset > transformer |-> ~ ТЫ transformer | 17 она spur > ге РН FIR LPF мех 
ADC Cancellati 6-Stage SINC IQ Imbalance 6-Stage SINC 
а а g a| сошс 0 12) сапсеһан Adaptive Pre- | 5 , 
E ІШ») o = LPF > Cancellation |9 LPF ancellation | LPF фә TAN Cordi Decimation-5 
Decimation 16 > Decimation 5 Phase-Diff.) 
Г | RF-RSSI 
L (From ADI) 
64Mhz Y i i 
Sampling Clock 
L| super WBRSSI „| NOM RSSI > acc > (ТОАОђ 
ВАС Gain 
Control Bits 
B-bit 
Frequency 
оке |1 
160kHz 160kHz 160kHz 32kHz зна Vencsteton 32kHz 
MPX LR ч Ё L L L 
т Stereo Decode | "АЕ wl: De-emphasis > 
|-> Demodulator ans. Soft-Muting т (То Audio Path) 
o +» pecimations |-> Ро (75us/S0us) E > 
(Forced-Mono) H 
LR R R R R 
М L 
Зибсатщег ? | Interpolation |-»- 
Б Ейег 6.5Mhz/6.8MHz 
æ 2031252125 | 
FM Input Power Y R 
Pilot Extraction L| БЕЕКТІМЕ 
& Pilot " 
" m 
>} subcarrier > Detect > Check М 
Recovery Valid Channel 
Seek/Tune/(Receive) Flag 
à Seek/Tune Done Flag 
CONTROL SIGNALS: БЫНЫ 
Adaptive | Adaptive Stereo/Mono иши 
Configuration | _ ) Adaptive Pre-LPF 
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Figure 8-2 FM Data Path Diagram 


Super WBRSSI 


Super wbrssi calculates the power of ADC data before all the filters, downconverters and dc removal. 
Апа so super wbrssi control the gain in agc methods will perform high efficiency on keeping the ADC 
saturating. 


Two 6-stage SINC LPF (CIC filter) 


In this block, ADC data is converted from 64M sample rate to 4M sample rate after the first 6-stage 
SINC LPF and sample rate will be converted to 800k after the second 6-stage SINC LPF. 


Cordic 


The function of this module is to rotate the adc data from IF to near zero frequency. It works at 4M 
sample rate between the first and second 6-state SINC filter. It supports configurable IF, such as +/- 
100k, +/-200k, +/-128k .et. 


IQ Imbalance Calibration 


This module could be calibrate the imbalance in | and О data path to improve the performance of FM. 
It works at 4M sample rate between the first and second 6-state SINC filter. 


DC Offset Cancel 


Spreadtrum Communications, Inc., Confidential and Proprietary 780 of 989 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[ГЄЗ$РВЕАВТВИМ | SC6531E апа SC6531M Device Specification 


The function of this module is to removal the DC offset generated by RF circuit. DC offset cancel is 
independent with dcoc calibration and configurable to enable and disable. Removal DC is not only for 
cleaning the adc data, but also be prepared for the IQ calibration later. 


Spur Removal 


The function of spur removal is to inhibit the spur occurred when FM receive channel with 100k spur. 
The spur could influence FM on two aspects, one is leading FM seek the false channel if the channel 
do not exist, and the other making the SINAD worse more than 20dB when the channel do exist. 


As а result of that the spur could be exactly moved to DC after Digital down converter (DDC), the 
method of inhibiting the spur is same with dc offset cancel module. 


FIR LPF for Channel Selection 


This linear-phase LPF provides major role of channel selection in the analog/digital input signal path 
prior to FM demodulation. 


FM Demodulation 


This FM demodulation is first to use the АТАМ () function to get phase information from the current ИО 
sample and then to use the phase difference from the previous sample to estimate frequency 
information. The un-filtered MPX signal is derived from the estimated frequency, without the 
knowledge of Peak Frequency Deviation of either 75 kHz in US or 22.5 kHz in Europe. The ATAN () 
function is actually implemented using a simple 


FIR LPF of FM Demodulated Signal and Decimation 


The FIR LPF filters the FM demodulated signal to provide the MPX signal and also provides the anti- 
aliasing lowpass filtering for the following decimation. The decimation by 5 next reduces the sampling 
of MPX to 160 kHz. 


Extraction of Pilot in the MPX Signal 


A narrow-band 19 kHz BPF provides filtering on 19 kHz Pilot. The extracted Pilot should have a good 
enough CNR for the next Subcarrier recovery. 


The 38 kHz Subcarrier Recovery 


The extracted Pilot is first squared, and the squared signal is then normalized using local samples. A 
narrow-band 38 kHz BPF filters the normalized squared-signal to obtain the 38 kHz Subcarrier for the 
following demodulation of the MPX signal to obtain the L-R signal. 


The MPX Signal Demodulation 


This block includes two functions, L-R Demodulation and L+R Demodulation. In L-R Demodulation, a 
wide-band BPF is first used to filter the MPX signal to get the modulated L-R signal portion centered at 
38 kHz. The filtered signal is then multiplied with the 38 kHz Subcarrier to get the baseband L-R 
signal, along with other spectral components. In the L+R Demodulation block, the input signal is 
properly delayed as the baseband І-Н signal, along with other spectral components. 


Stereo-Decode Matrix, with Forced-Mono Operation 


The Matrix inputs the baseband L+R and L-R signals and produces the L and R stereo audio signals. 
When Forced-Mono is ON, the matrix only takes in the L+R signal and outputs the Mono signal in both 
L and В channels, that is, LR. 
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FIR LPF of Stereo Signals 


This FIR LPF filters the L and R signals, as the continuation of the previous Stereo-Decode operation. 
It also provides anti-aliasing lowpass filtering for a final decimation. This decimation by 5 brings the 
sampling of the L and R signals down to 32 kHz, as the audio output sampling. 


De-emphasis 


The de-emphasis LPF is conducted on the 32 kHz L and R signals. Configuration of the de-emphasis 
is 75us in US and 50и$ in Europe. 


RSSI 


The RSSI block works at 800 kHz and takes both the | signal and the Q signal from the channel- 
selection LPF after the quadrature downconverter. It takes relatively long time average on the input 
signal for the power estimate and converts it into a dB value of RSSI, for the purpose of AGC gain 
control and FM input power estimate. 


AGC 


The AGC block, running at 800 kHz, offers two functions: generating the AGC gain-table index for FM 
RF/Analog section and estimating FM input signal power. It compares the input RSSI value to a high 
boundary and a low boundary. The comparison results in an increment or a decrement from the 
current gain-table index or a no change on the gain. 


Frequency Offset Measure and Cancellation 


Frequency Offset Measure and Cancellation, at 160 kHz, uses SINC LPF to offer very lowpass filtering 
while keeps a lower complexity filter implementation. The need of very lowpass filtering is for a high 
performance requirement on Stereo-Audio SNR. The block estimates the frequency offset from the 
decimated, demodulated signal and thus cancels the frequency offset from the signal. 


Pilot Detect 


The Pilot Detect block, at 160 kHz, takes as input the two extracted pilot signals from Pilot Extraction 
and measures the amplitude averages. It then compares the first average to a programmable 
threshold and checks the difference between them. Finally, it makes a preliminary decision to decode 
this signal input in either Stereo-Audio or Mono-Audio mode or to handle the signal as noise, 
generating indicator Ind_StereoMonoNoise_byPilot. 


SEEK/TUNE Check Valid-Channel 

The inputs of this SEEK/TUNE Check Valid-Channel block are Ind_StereoMonoNoise_byPilot, 
frequency offset and FM input signal power. The block makes a (final) decision on a valid channel, 
during SEEK/TUNE operation, by comparing frequency offset and FM input signal power to 
programmable thresholds and checking the status of Ind StereoMonoNoise byPilot. 

Adaptive Configuration 

The Adaptive Configuration block takes several meaningful inputs from the other blocks. It adaptively 
adjusts a subset of configurable parameters which control operation modes of some of the blocks in 


order to provide robustness of this FM receiver in any dynamically changing radio environment. 


Table 8-1 PIN Description 


Name Width О Description 
PCLK 1 Input APB clock 
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PRESTN 1 Input APB reset, low active 
64m_clk 1 Input FM main clock, 64MHz 
64m_rst_n 1 Input FM reset, low active 

PSEL 1 Input APB select 

PENABLE 1 Input APB enable 

PADDR 32 Input APB address 

PWDATA 32 Input APB write data 

PRDATA 32 Output APB read data 

fm_int 1 Output ЕМ interrupt 

adc_idata 12 Input | data from adc 

adc_qdata 12 input Q data from adc 

i2s_sck 1 Output 125 output clock 

i2s_Irck 1 Output 125 left/right channel select 
125 do 1 Ошрш 125 serial data ош 

о гісі aces req 1 Output SPI interface signals which 
о гісі ао 32 Output be used for RF control. 

i rfctl rdy 1 Input 

i rfctl din 16 Input 


8.2 FM Key Function description 
8.2.1 SEEK/Tune function description 


Seek and tune control flow is shown on figure 1-3. 


State Config RF Frequency is to configure the frequency of a channel. The state costs 8 clock 
periods. 


State Config RF Gain is to configure the initial gain value of RF. The state costs 8 clock periods. 


State Wait RF Data stable is to wait for PLL and calibration, the state costs a configurable clock 
periods which is in the range of 0224-1, that is 0-645ms;On one hand If the delay of this state is 
configured too small, FM will receive the unstable data and on the other hand the delay is configured 
too large, seek and tune one channel will cost too much time. As a result, 216-1(2.5ms) is proposed. 


State Receive Mode is to receive the stable ADC data. In the course of this state, FM will calculate 
the Power, frequency offset, pilot state and many other useful information of the locked channel. At the 
end of the state, FM will judge the channel is valid or not according to the calculated information. The 
state costs 1273999 clock periods which is about 48.9ms. 


State channel vld chk done is to set the status of seek/tune, to generate the interrupt when 
seek/tune is finish and to calculate the next channel frequency to seek when seek is not finish. The 
state costs only 1 clock period. 
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Figure 8-3 Seek/Tune Control Flow 


8.2.2 RF control 


FM realizes the control of RF through SPI. There are 4 signals between FM and SPI which are 
responsible for the communication: o rfctl aces req, o rfctl do, i_rfctl_din and i_rfctl_rdy. Table 1-2 
shows the function of these signals. 


Table 8-2 Function of RF control Signals 


Singal Name Direction | Width | Function 

о тісі aces req | О 1 1 means that FM wants to read from or write to RF. 

о rfctl do О 32 [31] bit: 0 means write; 1 means read. 
[30:16] corresponds to the address of registers in RF 
[15:0] the data write to RF when write mode and 0 when read 
mode 

i те din | 16 Data read from RF. 

i rfctl rdy | 1 1 means that data read from RF is ready. 


Take FM read data from address 7 111 of RF for example. Figure 1.1.12-4 shows the sketch map. 
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o_rictlaces_req i 

o_rfetl_do X 32180110000 

i_rictl_rdy 4 ki 
{е din X Data 


Figure 8-4 RF read sketch map 
8.2.3 Calibration Description 
Baseband of FM needs to do 5 kinds of calibration to improve the performance. As follows, 


Shortant calibration, is to calibrate the different cap value for different channel frequency, so 
that to get good performance when fm works in shortant mode. 


RC calibration, is to calibrate the rc parameter to get a good performance. 
DCOC calibration, is to reduce the dc offset. 
IQ imblance calibration is to depress the imbalance of | and О data path. 


AFC/AAC calibration is done in rf module, and the bb only need to send a start signal when 
change channels. 


8.2.4 Ramp Softmute Method 


Ramp softmute is a new added method to make sound ramp up and ramp down. There are 3 
modes for controlling Ramp Softmute. Manual mode, RSSI mode and SNR mode. In Manual mode, 
users could configure the ramp step from 1 to 512 (only 2" is valid), and could configure the end point 
of the raising or falling of the sound. In RSSI/SNR mode, the sound will ramp up or ramp down 
according to the calculated RSSI/SNR, When RSSI/SNR higher than the configurable threshold, 
Sound will hold or ramp up, otherwise, the sound will ramp down. 


8.3 FM Register Address Map 
Base address: 0x400B0000, 0х400В1000, 0x400B2000 


Table 8-3 FM Register Address 


[Offset Аі — |Name ДТД“ Description — — —— 
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0х0000 MISC STS Wideband RSSI status and some interface 
signals status 


15 config1 register 
IlS CONFIG2 IIS config2 register 
15 CONFIG3 IIS config3 register 
IIS config4 register 
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8.3.1 ЕМ СТВІ 


олаи FM Control Register (0х02080110) FM_CTRL 
m for тэт Гаа ta fa a fae Таа [ae Tae Ta tao Poe [oe Do 


5 


ms epp e [иг 


"e i | Е о 


EEE RW о [ию |m [m [m 
[о [o [о [o Jo [о [о jr: jo [о jo |! [o [o о [o | 


FM Control Register 


Field Name Type Reset Description 
Value 


dump mod [31:28] | RW 0x0 Data dump source select. 
0:0 
1-A: FM 
b-f: ЕМ RDS 


[27:26] | RO |00 | Reserved ||| o i 


FOC MOD [25:24] | RW 0x2 0: Choose the first level of SINC filter as 
frequency offset; 
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1: Choose the second level of SINC filter as 
frequency offset; 

2: Choose the second level of SINC filter as 
frequency offset; 

[23] |НО |00 | Reseved Wd 
FREEZE ENB [22] RW 0x0 1. Freeze the statue of FM channel; 
0: Not freeze the statue of FM channel; 
[21] uli 1.soft reset MISC logic 


0:no soft reset misc logic 
1.new 90К filter 


О:оја 90k filter 


Stereo channel swap. 


0: no swap 


Seek loop up or down. 
1: seek up 
0: seek down 


1: Uc -— — m channel swap 


0: stereo mode 


1: mono mode 


[15:14] | RO |00 __| Reserved — — 0 0 0 0 y 


SPRM MODE [13:12] | RW 0x0 Spur removal working mode: 
0: disable 
1:hardware automatic enable spur removal 
function 
2:reserved 
3:force enable 


[11:9] |RO |00 [Reserved __ ______ 


STE2MONO_ MO RW 0х1 0:force mono mode 
DE 
1:disable automatic select mono/stereo mode 
[Reserved sd 


[7:6] |RO |0хо | Reserved 


ОЕМ [5:4] RW 0х1 De-emphasis type. 
0: No de-emphasis 
1: 75us for US 
2: 50us for EU 


[3:2] |RO |00 [Reserved | | 
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ADC decimation LPF control 


8.32 ЕМ ЕМ 


GL 
BE reserved 


N 


Bit | 
ВЕН: 

РР D E E T PS d 
ту» [ж [ж __[ [ow [me [ж [ва | ви [ow [ow [вк [eR EN 
| Везе! |!" |0 jo jo |0 jo jo |0 jo | | 


FM Enable and Software Reset Control Register 


Field Name Type Reset Description 
Value 


[reserved | [30:18] | RO |00 — reserved (| 
[reserved | [14:13] | RO |00 __| Reserved — — 0 0 0 0 i 
0х0 
0х0 


ADP_LPF Ur" | 0х0 Adaptive configuration ADC decimation LPF 
enable 


[reserved | [8] 0х0 
PLT DECT 0х0 Pilot Detect enable 
0х1 Frequency Offset Cancel enable 


] 

] 
] AGC Adaptive scaling pre-demodulation enable 
AGC enable 


[ 
[ 
[6] __ 
0х1 


7 
5 
4 
3 
2 
1 


8.3.3 RF_INIT_GAIN 


0x00000008 RF Initial Gain register (0x00000000) 
[Bit |31 |30 |29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 |21 | 20 | 19 |18 | 17 | 16 | 
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reserved 


RF Initial Gain register 


Field Name Type Reset Description 
Value 


[31:16] АО — |OxO — |Resevd || 
RF initial gain value. 


8.3.4 CHAN 


0x0000000C Channel selection frequency (0x0640036C) CHAN 
(Bit |31 |30 |29 |28 | 27 | 26 | 25 |24 | 23 |22 |21 |20 | 19 | 18 | 17 |16. 


Name [eme om à 
м а m ШАШ” 


Channel selection frequency. 


Field Name Type Reset Description 
Value 


[31:29] | RO |0xX0 | Reseved .— | à à à 33 | 
CHAN IF [28:20] CHAN ІР 
[19:17] [RO |090 — [reserved | 


FREQ [16: 0] RW 0х36С | Channel selection frequency which is used for 
SEEK, Tune or directly play 


8.3.5 AGC TBL CLK 


0x00000010 AGC DB Table clock control (0x00000000) AGC TBL CLK 


|Bit |31 | 30 |29 |28 | 27 | 26 | 25 |24 | 23 | 22 |21 |20 | 19 | 18 | 17 | 16 | 
| Мате | reses |) 


| Reset | 
[Bit (|15 | 14 | 13 | 12 | 11 | 10 |9 |86 |7 je |5 ја |3 |2 |1 |0 | 
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| Мате | reserved 


AGC DB Table clock control 


Field Name Type Reset Description 
Value 


[311 | ВО [0x0 Д Reseved | 
SEL RW 0х0 Clock select. 
0: Slect FM 26M clock for АСС table 
1: Select APB clock for AGC table 


8.3.6 SEEK_LOOP 


SEEK_LOOP 

[Bit — |31 | 30 |29 | 28 | 27 | 26 | 25 | 24 |23 |22 |21 |20 | 19 |18 |17 |16. 
| Name | reserved | |) 
ыш  _ УУ неке 
| Везе! |0 |o [|o |o |0 jo |0 Jo [o fo |0 jo |0 [o [o fo | 
|ви |15 |14 |13 | 12 |11 [10 [9 |86 |7 |6 |5 |4 |3 |2 |1 |0 | 
| Мате | reserved УМ: | || 
Type ШРМ ы, ж 
Reset |0 [|o [о [о Jo Jo jo jo jo |1 | [o fo |! [o о | 


Seek loop config register 


Field Name Type Reset Description 
Value 


[31:10] | ВО __|0х0 _ | Reserved 2) 
VAL RW 0x64 Seek loop config value. 
Seek loop-(band lmt high- 
band Imt low)/band space when the seek mode 
is set. 


8.3.7 FMCTL STI 


Seek/Tune mode indicator register. 
0x00000018 (0x00000000) FMCTL STI 


|ви |31 |30 |29 |28 | 27 |26 |25 |24 |23 | 22 |21 |20 | 19 | 18 | 17 | 16 | 
[Name | reserved 
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Seek/Tune mode indicator register. 
0: NORMAL 
1: SEEK 


2: TUNE 


Field Name Type Reset Description 
Value 


[31:2] |RO |0 | Reseed __ .-U.  —.— ^. 


Seek/Tune indicator configure value. 
0: NORMAL 
1: SEEK 


2: TUNE 


8.3.8 BAND LMT 


0x0000001C Frequency band limit for seek. (OxX0000FDE8) BAND LMT 
[Bit |31 |30 |29 |28 | 27 |26 | 25 | 24 | 23 | 22 |21 |20 | 19 | 18 | 17 | 16 | 


Frequency band limit for seek. 


Frequency-val*10kHz 


Field Name Type Reset Description 
Value 


[31:17] | ВО ___|0х0 | High band limit for seek 
[16: 0] OxFDE | Low band limit for seek 
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ЗІ. e 


8.3.9 BAND_SPACE 


0x00000020 Channel spacing. (0x6401A5E0) BAND SPACE 
ПЕ ЕТЕ Е | а ЕСА ЕЕ ЕЕ Е: ЕДЕ ЕГИ Е Еда ЕСИ 


ND 

BAND_SPACE_VAL reserved Т 
-HI 

GH 


Tye 
= 154517 ERE Soo 
UM EORR ER PE Ee 
| Name |BANDIMT HIGH | 
| Reset | [о | o [о | КЕН [ооо jo [o | 


Channel spacing. 


Space=val*10kHz 


Field Name Type Reset Description 
Value 


BAND_SPACE_V | [31:24] BAND SPACE VAL 
AL 


[23:17] | О — |00 _ | Reserved —— 1 1 0 0 0 i yO 


BAND ІМТ НІС | [16: 0] FEN RSE Channel spacing config value 
H 0 


8.3.10 RFCTRL 


0x00000024 RF control registers address (0x00040002) RFCTRL 


RF control registers address 
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Field Name Type Reset Description 
Value 


[reserved (|9) | RO |00 Reserved «—0 = — 1 O 
[reserved |]  |RO |0 Reserved (| 


8.311 — ADCBITMAP 


0x00000028 RF control registers address (Ox7FFF7FFF) ADCBITMAP 
[Bit |31 |30 |29 | 28 | 27 |26 | 25 [24 | 23 |22 |21 |20 | 19 | 18 | 17 | 16 | 


res 
LNA STS 


о | 
[Bit 15 |14 | 13 | 12 | 11 |10 [9 [8 |7 je |5 |4 |3 |2 |1 |0 | 


res 
xh TIA DCOC 


те Del RW 


RF control registers address 


Field Name Type Reset Description 
Value 


[reserved |3) |НО |00 Reserved (| 
[reserved | [15]  |RO foxo Reserved (| 


8.3.12 INT ЕМ 


[Bit |31 |30 |29 | 28 |27 | 26 | 25 | 24 | 23 |22 |21 |20 | 19 |18 |17 |16. 
| Мате Jreewed |) 
Type omm MM 

[Reset |0 |o [|o |o |0 jo |0 |0 |0 |0 |0 |0 |0 fo fo fo | 


Вс ы a8 ВЕСЕ EE ВТ елм 


reserved 
N 


ue — 


N 
poc EU -————————— e РО | 
Reset |0 |o [о [о Jo Jo jo jo jo jo jo jo [o јо |0 |0 | 
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Interrupt Enable Register. Set 1 to enable the irq bit. 


Field Name Type Reset Description 
Value 


[31:4] |RO |00 [Reserved __ __ ((( ü O 


RDS BUF GEN | [3] 0x0 RDS BUF. GEN INT EN 
INT EN 


freee 
NT_EN 
are |” oes AX 
NT_EN 


с_____ цо RW |0x0 Seek/Tune Complete Interrupt enable bit. 


8.3.13 INT CLR 


0x00000034 Interrupt Clear Register (0x00000000) INT CLR 
|Bit |31 |30 |29 [28 |27 | 26 | 25 | 24 | 23 [22 |21 |20 | 19 | 18 | 17 |16. 
| Мате [reseved — | (0: 


- Е 


В В 
um 
ГИК ЕЕЕ oo Ma RR ER 


Interrupt Clear Register. Set 1 to clear the irq bit. 


Field Name Type Reset Description 
Value 


[31:4] а e чау йота 


RDS BUF GEN |[3] 0x0 RDS_BUF_GEN_INT_CLR 
INT_CLR 


Бе |н | Ба о - 
МТ СІН 
МТ СІН 


[STC Ш  |RW [00  |Seek/Tune Complete Interrupt clear bit. 
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8.3.14 INT STS 


| Ви |31 | 30 |29 | 28 | 27 | 26 | 25 | 24 |23 |22 |21 |20 | 19 | 18 | 17 | 16 | 

| Мате | reserved 

| Type [Ж ЕРЕ ЕР ee атта 
| Һеѕеї ЕЕ 2202 СО КО pe de О О qve qe ИЕ ПЕШ ЕЕ ЕШ ПЕ 


ЕСШЕ 28 СИ Е ВЕ Е ЕГИН КЕЛШ N 


" Е 


| Type | RON ро | 
| Везе! |0 Jo [o [o [o [o [o |0 [o [o [o [o [o [o [o [o | 


Interrupt Status 


Field Name Type Reset Description 
Value 


[31:4] |RO [0x0 | Reserved 


|Reserved __ __ O 
зе |4 |9 | му | - 
ІМТ 5Т5 
тз” |“ |9 CN - 
МТ 5Т5 
таз р |9 А OOO 
NT_STS 


[0 [АО |0х0 _ | Seek/Tune Complete Interrupt status. 


8.3.15 ADC INFCTRL 


0x0000003C ADC interface cotrol (0x00007FFF) ADC INFCTRL 
Bit |31 |30 | 29 | 28 | 27 | 26 |25 | 24 | 23 |22 |21 |20 | 19 | 18 | 17 | 16 | 
[Name еее имя | 
ИНН, ee 


res 
kb PGA DCOC 


me pe- RW 


ADC interface cotrol 


Field Name Type Reset Description 


Value 
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preserved ша во оо пема 


adcif_control E 16] 0x0 [0]adcif soft reset 
[1]exchange ! and а 
eT T A the complent of adc data 


[reserved 15] [RO |00 | ООО 
PGA DCOC Ox7FFF | pga dcoc register address of RF 


8.3.16 SEEK CH TH 


0x00000040 Seek Channel valid Threshold (0x000001F4) SEEK CH TH 
(Bit |31 |30 |29 |28 | 27 | 26 | 25 |24 | 23 |22 |21 |20 | 19 | 18 | 17 |16. 
| Мате [гезе 


Seek Channel valid Threshold 


Field Name Type Reset Description 
Value 


[31:16] | ВО ___|0х0 __| Reserved |) 
[15: 0] Ox1F4 | Seek channel valid threshold 


8.3.17 АСС TBL RFRSSIO 


AGC table RFRSSI control registerO 
0x00000044 (0x00200800) AGC TBL RFRSSIO 


|Bit |31 | 30 |29 |28 |27 |26 | 25 |24 |23 |22 |21 |20 | 19 | 18 | 17 | 16 | 
| Мате | теме | | ооо |) 


[Name [ема [нєт әм MODE 
[Туе [o |ә о ни | 
Rest [o Jo Jo T9 [uo [о 1: jo Jo Jo Jo Jo Jo Jo То 


AGC table RFRSSI control гедіѕїего 


Field Name Type Reset Description 


Value 
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31:26] | RO |00 Reserved | 
ОРО СМТ (25:16) AGC table RF RSSI update counter 
[15:14] "RO — |00 | Reserved 2) 


HYST [13: 8] AGC table RF RSSI hysteresis 
[7:2] |RO |090 [Reserved € | 
MODE [1:0] AGC table RF RSSI mode 


8.3.18 AGC TBL RFRSSI1 


AGC table RFRSSI control register 
0x00000048 (0x1F050BB8) AGC TBL RFRSSI1 


|ви |31 |30 |29 |28 |27 |26 |25 |24 | 23 | 22 |21 |20 | 19 | 18 | 17 | 16 | 


s 


туре „Юн [m —— —] 
Reset |o [о [о | о Jo Jo Jo Jo [7 [0 
[Name | - 


RW 
Reset [о Jo Jo [о [uo 7] СЕН о [о T5 


AGC table RFRSSI control register1 


Field Name Type Reset Description 
Value 


[reserved (3) _|RO |00 Reserved (| 
[reserved | [23:19] | RO [oxo __| Reserved ____ 0 0 0 


8.319 АСС TBL WBRSSI 


[Bit |31 [зо |29 [28 |27 |26 |25 [24 |23 [22 [21 [20 |19 [18 [17 [16 | 
Name ———— А 
Tye |а F 
ЕСІЕ Jo [5 poo e T T5 — 

Е pu ps He p ро[е 18 [7-18 18 1463 12 11 13— 


М2 И Ш | — 


те O =: ___________ 
D ә шыш — 5 "UH г 
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WB RSSI measure control 


Field Name Type Reset Description 
Value 


[reserved | [31:24] | RO |00 __| Reserved (| 
[reserved ______| [15:14] | RO — | 0x0 __| Reserved (| 


[7:5] |RO [0x0 |Reseved 2) 
WBRSSI SHWAY WNRSSI scaling method 
WBRSSI SH [.3: 9] WBRSSI scaling shift bits 


AGC table WBRSSI mode 


[0]: mode 


8.3.20 АОС IDX TH 


0x00000050 AGC table Index Threshold (0x00040302) AGC IDX TH 
[Bit |31 |30 |29 |28 |27 |26 |25 | 24 |23 |22 |21 |20 | 19 | 18 |17 |16. 
| Мате | әле м 


[Туре [RO [w 
Reset [o [9 Jo 1» I» [| 


AGC table Index Threshold 


Field Name Type Reset Description 
Value 


[reserved | [31:2] | RO [oxo | Reserved — — 0 1 0 i O 
[reserved ______ [15:13] |RO — |00 __| Reserved (| 
[reserved _____|[7:5] |RO |0 | Reserved (| 


8.3.21 АСС RSSI TH 


0x00000054 AGC RSSI Threshold (0x000A0028) АСС RSSI TH 
|Bit |31 |30 |29 | 28 |27 |26 | 25 |24 |23 |22 |21 |20 | 19 | 18 | 17 |16. 
| мах _____ 


ыт m — — ———— — — —] 
[Reset [о Jo Jo [о Jo Jo Jo Ро о То [о ош гг 
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„ви [15 [14 [13 [32 [31 oo T$ T7 [6 T5 T4 T3 T2 T3 15 — 
Name [еме СО 


WER ЖаН 7. 
[Reset |0 [|o [о [o Jo Jo о [s [o |! [o [o [o | 


АСС RSSI Threshold 


Field Name Type Reset Description 
Value 


[reserved | [31:24] [RO |00 | Reserved |7 | 
[reserved | [15:8] |RO |00 | Reserved ____ _____ 


8.3.22 SEEK_ADPS 


Seek Adaptive Scaling pre-demodulation 
0x00000058 (0x04280000) 


|ви |31 |30 |29 |28 |27 |26 |25 |24 |23 |22 |21 |20 |19 |18 |17 |16. 
| Name | reserved 
[Type вом RW 

| Reset |0 |o |0 fo jo |! |o Jo [o fo |1 |0 |1 [o [o [o | 
[Bit |15 |14 |13 |12 | 11 [10 [9 |86 |7 [6 |5 ја |3 |2 |1 |0 | 
| Мате | reserved | | (2, 
Type Hose ee 
[Reset |0 |o [o [o Jo jo jo jo jo Jo fo [o fo о [o Jo | 


Seek Adaptive Scaling pre-demodulation 


Field Name Type Reset Description 
Value 


[31:28] |RO С ;|0x0 — |Reseved | 
[27:24] Seek adaptive scaling pre-demodulation bit Shift 


LBND [23:16] | RW 0x28 Seek adaptive scaling pre-demodulation Low- 
Boundary 


[reserved |[15:0] |RO |00 __| Reserved —0 (|, 


8.3.23 — STER PWR 


0х0000005С ЕМ Stereo Power Threshold (0x00000053) 
Bit |31 |30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 |16 | 
| Мате | reserved | | | 


[Bit |15 |14 |13 |12 |11 | 10 [9 |8 |7 |6 |5 |4 |3 |2 |1 |0 | 
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[Name [жэ Те 
туре [o у; 
Rese [о Jo Jo Jo ия ор [mo [oo То 


ЕМ Stereo Power Threshold 


Field Name Type Reset Description 
Value 


[31:9] |RO (|0 [Reserved ___ ______ 
oe Ета Пен ЕЕЕ: FM Stereo Power Threshold 


8.3.24 АСС СТВІ 


0х00000060 AGC Control Register (0x09000120) 
"ви [31] 30 [29 |28 [27 |26 [25 |24 |23 [22 [21 [20 [19 [18 [17 [16 | 
"Мате [ема [rese [изн | 


[Мате [reseved | GAIN'STEP | reserved | мтно ___| reserved || 
| Туре нд ы» е 
[Reset Jo jo [о [о jo jo jo |! [o [о |! jo jo [o јо jo | 


AGC Control Register 


Field Name Type Reset Description 
Value 


[31:29] | НО __|0х0 __| Reserved 2) 
TAB SIZE [28:24] AGC table size 


SW GAIN [23:16] | RW 0х0 Software manual configure дат value when AGC 
is disabled. 


[reserved | [15:12] |RO [oxo __| Reserved (| 
[reserved | [7:6] |RO |00 __| Reserved (|((((((((| 
[reserved _____|[3:0] |RO |00 | Reserved (о | 


8.3.25 AGC_ITV_TH 


0x00000064 AGC Interval Threshold (0x00020012) 
Bit |31 |30 [29 | 28 | 27 | 26 |25 | 24 | 23 | 22 |21 |20 |19 |18 |17 |16. 
[Мате [мем a 


| Type Цр 
| Везе! |0 |o |0 |0 jo jo (о |0 |0 |0 |0 |1 Jo | 
[Bit (|15 |14 |13 |12 |11 |10|9 [8 |7 je |5 |4 |3 |2 |1 |0 | 
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| Name | reserved MIN 
„Type а ~ _________ | 
| Резе! [o |0 jo jo jo jo jo jo jo jo jo |1 jo jo (1 |0 | 


АСС Interval Threshold 


Field Name Type Reset Description 
Value 


[reserved | [31:24] | RO |00 |Нөее — — 1 0 0 0 
[reserved | [15:8] |RO |00 [| Reserved (| 


8.3.26 АСС ADPSO 


AGC Adaptive Scaling pre-demodulation 
0x00000068 (0x03090008) AGC ADPSO 


"Мате [meme 0 DD DD | 
туо ee _______ 
Rest [|o Jo T? [о Jo Jo Jo Jo Jo Jo Jo Jo [+ 551 


AGC Adaptive Scaling pre-demodulation control registerO 


Field Name Type Reset Description 
Value 


[reserved | [15:4] |RO |00 __| Reserved (||| i ü O 


8.3.27 AGC_ADPS1 


AGC Adaptive Scaling pre-demodulation |AGCADPST | 
0x0000006C (0x02080003) AGC_ADPS1 
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туе | RO М 
| Резе! [о |o [o |0 {о [o Jo fo jo fo [o fo fo Jo |! |! | 


AGC Adaptive Scaling pre-demodulation control register1 


Field Name Type Reset Description 
Value 


HLEV [31:24] Pre-demodulation High Level for method not 
equal 0 


LLEV [23:16] Pre-demodulation Low Boundary for method not 
equal 0 


[15:2] ВО |Ox0 | Reseved 2) 
MTHD [1:0] Pre-demodulation adaptive scaling method 


8.3.28 РОР TH 


0x00000070 Pilot Detect PowerThreshold (0x00000190) PDP TH 


[PDP TH ____ 
[Bit |31 |30 |29 |28 |27 |26 | 25 |24 |23 |22 |21 |20 | 19 | 18 | 17 |16. 
[Name | өле CT o 
Type [nomeu 
| Везе! |0 |o [|o |0 |0 jo |0 |0 [o |0 |0 |0 |0 [o [o fo | 
|ви |15 |14 |13 | 12 |11 | 10 |9 |86 |7 je |5 |4 |3 |2 |1 |0 | 
| Мате [reserved | [VAL | | | | || 
Tye 0 | ,; 7 „> д 
[Reset |0 |o [о Jo jo [о jo | о lo Фо jo jo fo | 


Pilot Detect PowerThreshold 


Field Name Type Reset Description 
Value 


[31:13] Обо | Веѕемеа 2) 
0x190 | Pilot Detect Power Threshold 


8.3.29 PDP_DEV 


0x00000074 Pilot Detect Power Deviation (0x00000078) 
Bit |31 |30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 |16 | 
| Мате | reserved _____ 7д7ЛдЛ/) 


[Туре [no [w 
Reset fo Jo Jo [o I» I9 Is Is Is | 
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Pilot Detect Power Deviation 


Field Name Type Reset Description 
Value 


[31:13] [RO |00 |Reseved | || - 
[12: 0] Pilot Detect Power Deviation 


8.3.30 ADP_ST_CONF 


Adaptive Stereo Configuration Register 
0x00000078 (0x0005001E) ADP_ST_CONF 


[Bit 31 |30 | 29 |28 |27 | 26 | 25 | 24 |23 |22 |21 |20 |19 |18 |17 |16. 
[Мате | евеле | море |resewed |456 |: | 
[Туе ем м .22.,. 
| Везе! |0 |o [|o |o |0 Jo |0 |0 [o fo |0 |0 |0 |1 |0, 

[Bit |15 |14 | 13 | 12 | 11 | 10 |9 |86 |7 |6 |5 |4 |3 |2 |1 |0 | 
[Мате | reserved  /: (||| 
Type ШЕ г“ /-... 
[Reset |0 |o Jo {о jo jo jo jo jo [о о | [о | 


Adaptive Stereo Configuration Register 


Field Name Type Reset Description 
Value 


[reserved | [31:30] | RO |0 | Reserved (| 
[reserved | [27:25] НО |00  |Resevd —— 0 0 0 
[reserved |159) [RO |04- [Reserved 

HH аш [ну [one {Stereo Threshold Adapive Configuration — | 


8.3.31 ADP_LPF_CONF 


Adaptive LPF Configuration Register 
0x0000007C (0x00000001) ADP_LPF_CONF 


[Bit |31 |30 |29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | reserved | |) 


ТЕ ГУ ПЕ и и ния 
FReset |o [9 [о T» e 5 T9 T9 T9 T9 D T5 T8 T9 T5 5 2 
rer [s [14 јаз [12 [11 [10 јео [в [7 [ls [5 [а [з |2 h [о | 
Мате [ее qwe] 
туре [RO 

FReset fo Jo [о T9 [о Jo Jo Jo Jo Jo Jo Jo Jo [о Jo [1 | 
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Adaptive LPF Configuration Register 


Field Name Type Reset Description 
Value 


[reserved | [34:3] |RO |00 __| Reserved (| 
Adaptive LPF Configuration 


8.3.32 DEPHA_SCAL 


De-emphasis scaling factor (0x00000006) 
(Bit |31 |30 |29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 |21 |20 |19 |18 |17 |16. 
| Мате | reserved 

el [FO 
| Везе! [о |o |o |0 jo jo [o |0 jo jo [o |0 jo jo |0 о 
(Bit 115 |14 |13 | 12 | 11 [10 [9 |6 |7 |6 |5 |4 |3 |2 |1 Jo | 
Name _| resohed 
| Type |о __ ом ____ 
| Везе! |0 |0 [o [Jo jo jo [o Jo jo |0 [o fo |0 | LO | 


De-emphasis scaling factor 


Field Name Type Reset Description 
Value 


[31:3] [RO — |Ox0 [Reserved |) 
[ 2: 0] De-emphasis scaling factor value. 


8.3.33 HW_MUTE 


Hardware mute control (0x0A070100) 
| ви |31 |30 |29 | 28 | 27 | 26 |25 | 24 | 23 | 22 |21 | 20 |19 |18 |17 |16. 
"Мате [rese [айо отты» [messed 77 | чогом сота 
Tye во М9 МЕ |Я: | 
| Резе; [|o |o |0 Jo [i jo |1 |0 |0 jo [o |0 jo. 

ЕТИШЕ С Е ЗЕЕ таннен aS ЕЛЕЕ есте 
нее fea И = Fi 
Lx. 4ш- ЕЕ ш 


Hardware mute control 


Field Name Type Reset Description 
Value 


[31:28] | RO |00 __| Reserved | (| 
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audio dcrm nbits | [27:24] audio dcrm nbits 
[23:21] iO  |oxo | Reserved т 


VOLUME CONT | [20:16] To control the volume ,5'hf highest volume 
ROL 


[15:10] |RO |00 __| Reserved | (| 


BASSBOOST_M p Ice The mode of bassboost 
ODE 


[reserved — — [7:6 |RO foxo | Reserved (((((((( | 
[reserved — ||: |RO |00 __| Reserved (| 
ММО 110]  |RW |00 [ Mandatory to use hardware mute function | 


8.3.34 SW MUTE 


"ви [s1 [30 [29 |28 |27 |26 [25 |24 |23 [22 [21 [20 ] 19 [18 [17 [16 | 
"Мате [ее о 
EU è =ë — — — — — O 
Ree |о o Jo p [о гия о [о] ONON Г | 
„ви [15 [14 [тз [12 [11 [10 је [8 17 15 [5 [4 13 12 [1 [о | 
"Мате [ее __________ђ|мо _________________ 
Tye [RO ви 

Reset [о о Jo Jo Jo Jo Jo о [> | № | БЕ 


Software mute control 


Field Name Type Reset Description 
Value 


[reserved | [31:25] |RO |00 __| Reserved (| 
[reserved _____|[15:9] |RO |00 __| Reserved — 1 1 0 0 0 0 i 
[LBND — — — |[8:0 |RW |О6Е Software mute [ом boundary | 


8.3.35 (РО CTRL 


ви [sr Тао ze Гав [zr [2e [os [24 [zs |22 [er [oo [vo [18 vr Te 
"Мате [ма зто OLY аво уз воз еек лосу | 
[Туе [m fw — — [m 8 

LN — ы ЕЕ пш ПЕГЕН 


ВВ ВЕ а ВЕ [а БВ ТЕ ЕВ (87 [65432 di do 
| Мате | АСС_АОРБ | PREDEMDLY |зотмл | АР ST 

Туе [me — — [m [т — — m И 
[Reset |0 [o [o |1 Jo jo jo jo jo Jo fo jo fo [o |0 |0 | 
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Update counter control register 


Field Name Type Reset Description 
Value 


[31:28] | ВО ___|0х0 __| Reserved 2) 
STDIF_DLY [27:24] Stereo Dif Delay 
AGC VS RSSI [23:20] AGC Update Counter vs RSSI 


SEEK АОС DLY | [19:16] SEEK AGC delay 


АСС ADPS [15:12] AGC adaptive scaling pre-demodulation update 
time 


PREDEM DLY [11: 8] AGC adaptive scaling pre-demodulation delay 
SOFT MUTE [ 7: 4] Softmute update counter 
ADP ST [ 3: 0] Adaptive stereo configure update counter 


8.3.36 — AUD BLDO 


0x00000090 Audio blend control register 0 (0x0053005F) 
Bit |31 |30 |29 | 28 | 27 | 26 | 25 | 24 | 23 |22 |21 |20 | 19 | 18 |17 | 16 | 
| Мате |теземед м 7 | 


[туе [ROR 
Reset [o Jo Jo Jo Jo 19 Jo [о Is р 


Audio blend control register 0 


Field Name Type Reset Description 
Value 


[reserved | [31:25] | RO — | 0x0 __| Reserved _ 0 0 0. 
[reserved (|П59 |RO |0 Reserved (| 
[LBND 8:0) | RW Ox5F __| Audio blendlowboundary | 


8.3.37 AUD BLD1 


0x00000094 Audio blend control register 1 (0х0057005В) AUD БІРІ 
(Bit |31 |30 | 29 |28 |27 | 26 | 25 | 24 | 23 |22 |21 |20 | 19 | 18 | 17 |16. 


МО 


"туре [nw [89 — — — — — —][m —— — — — — — — — —] 
[Reset [o [9 Jo [о I9 Jo Jo Jo DI: [uo [oo Po 
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"ви ЕСЕБІ [1з [2 T1 [16 је је T7 [6 T5 T4 T3 T2 T3 0 
"Мате [ее ООО СООО 


Tye [o | ви 
[Reset [o Jo Jo Jo Jo I9 Jo |» Is р [5] 


Audio blend control register 1 


Field Name Type Reset Description 
Value 


[reserved (|1302) | RO — |OxXO — | Reserved | 
[reserved | [15:9] |RO foxo __| Reserved —0 ^ 0 1 10 0 i 
[LEVi [[80] |RW |0хВ Audio blend levelt ________ 


8.3.38 АСС HYS 


0x00000098 AGC Hysteresis control register (0x00000202) 
Bit |31 |30 |29 |28 | 27 | 26 |25 | 24 | 23 | 22 |21 |20 | 19 | 18 | 17 |16. 
| Мате | еөліа (0 -)| 


[Name [эе ЕЕ ООО ea STEP 
Tye [o СООО Jo СООО 
[Reset [o Jo Jo [o о [Г ОЗ fo fo ГЕН |о о о гг 


AGC Hysteresis control register 


Field Name Type Reset Description 
Value 


[31:13] | RO |0  jReseved || 


THRESH [12:8] AGC hysteresis thresh 
[7:5] 'RO |0 __| Reserved 2) 
STEP [ 4: 0] AGC hysteresis step 


8.3.39 МОМО PWR 


0x0000009C FM Mono Power Threshold (0x019C0197) 
[Bit |31 |30 |29 | 28 |27 | 26 | 25 | 24 |23 |22 |21 |20 |19 |18 |17 | 16 | 
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| Мате reserved 7 (|І: (| 


| Мате | reserved 
Tye Ы 
Reset |0 |o |0 jo jo |0 jo | [о |0 | [о | 


FM Mono Power Threshold 


Field Name Type Reset Description 
Value 


[reserved | [31:25] |RO [0x0 __| Reserved — — 0 0 0 0. 
[reserved | [15:9] |RO |00 — Reserved — 1 0 0 0 0 i 
[THI 80 (ВМ |0х197 | FM Mono Power Threshold — — — | 


8.3.40 ВЕ CFG рҮ 


0x000000A0 RF Config Delay (0x00000000) RF CFG DLY 

Ген [er [30 |29 |28 |27 |26 [25 |24 [23 [22 [21 [20 [19 [18 [17 [16 

Name [э А тоос ра 
то == 


[Reset |0 [o [o [o |0 jo jo jo jo jo fo jo [o [o |0 |0 | 


RF Configure Delay 


Field Name Type Reset Description 
Value 


[31:28] a |[Reseved —— | (002 
LAN STS LOC [27:24] 0x0 This registers is location of LNA ! ии іп 
1651 returned read data from RF 


RF Configure Dela 


8.3.41 АСС TBL STS 


0x000000A4 AGC Table Status (0x00000000) AGC_TBL_STS 
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|ви |31 |30 |29 | 28 |27 | 26 | 25 | 24 |23 |22 |21 |20 | 19 |18 |17 |16. 
[reserved | 


ше [eem 0 еса о 


АСС Table Status 


Field Name Type Reset Description 
Value 


[reserved | [31:9] |RO |00 __| Reserved — —0. 1 1 0 
[SEL [8] |Н0О |00 [АСС Table Select Status | 
[reserved —  |[7:5] |RO |0 [reserved | |(((((| 
IDX 114: |RO |00 [АСС Table Index Status | 


8.3.42  ADP БІТ 5ЕТ 


Pre-demodulation Adaptive Bit Shift 
0x000000A8 (0x00000000) ADP_BIT_SFT 


[Bit 31 |30 |29 | 28 | 27 | 26 | 25 | 24 |23 |22 |21 |20 | 19 |18 |17 |16. 
| Мате | reserved | | |2 
ыш ВЕ ee 
[Reset |0 |o [|o |0 |0 jo |0 Jo [o fo |0 jo |0 [o [o fo | 
[Bit |15 | 14 | 13 |12 |11 | 10 [9 |8 |7 |6 |5 |4 |3 |2 |1 Jo | 
| Name | reserved 
Type  ДГ-оины 
[Reset |0 |0 [о [о jo jo jo о [о fo jo jo jo fo jo [o | 


Pre-demodulation Adaptive Bit Shift 


Field Name Type Reset Description 
Value 


[31:4] |RO [0x0 | Reseved 2) 
[3:0] |RO [0x0 | Pre-demodulation Adaptive Bit Shift 
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8.343 SEEK CNT 


Bit |31 | 30 |29 |28 |27 | 26 |25 |24 | 23 |22 |21 | 20 | 19 | 18 | 17 | 16 | 
| Name | reserved 

Туре ЕТ ат тт —Á— —— 
Reset |0 |0 10 |0 |0 10 |0 |0 jo fo jo fo fo jo fo jo | 


„ви [15 | та аз [12 [11 [10 је [в [7 [6 [5 [4 [з [2 h [о | 
"Мате [esa O ТОО 
[Type од 
Rest [о Jo [о Jo Jo Jo Jo Jo Jo Jo Jo Jo Jo Jo Jo Jo | 


Current Seek channel Counter 


Field Name Type Reset Description 
Value 


[31:10] |RO |00 | Reserved ___ 10 0 i üO 
[90] [RO |00 | Current Seek channel Counter 


8.3.44 — RSSI STS 


0x000000B0 RSSI Status Register (0x00000000) RSSI_STS 
| ви __|31 |30 |29 | 28 | 27 | 26 | 25 | 24 | 23 |22 |21 |20 |19 |18 |17 |16. 


RSSI Status Register 


Field Name Type Reset Description 
Value 


[31:20] ВО __|0х0 __| Reserved — 2) 
PILOT DET [19:18] [АО 10х0 | Pilot detection status 


| 7] 0х0 Stereo Indicator. 
1: Mono 
0: Stereo 
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SF [16] 0х0 Seek Fail Status. 
0: Seek successful 
1: Seek failure 


[15:8] |RO |00 | Reseved —& 
RSSI [7:00 |RO |0х0 | Received Signal Strength Indicator 


8.3.45 CHAN FREQ STS 


0x000000B8 Current channel frequency (0x00000000) CHAN FREQ STS 
Bit |31 |30 | 29 | 28 | 27 | 26 |25 |24 | 23 | 22 |21 |20 | 19 | 18 | 17 | 16 | 


reserved VA 


Current channel frequency 


Field Name Type Reset Description 
Value 


[31:17] | ВО — |Ox0 | Reserved 2) 
[16:0] |RO |0х0 | Current channel frequency status 


8.3.46 FREQ OFF STS 


Frequency offset status (0х00000000) 
[Bit |31 |30 |29 |28 |27 |26 | 25 | 24 | 23 | 22 |21 |20 | 19 | 18 | 17 | 16 | 
| Мате ео 
| туре MEN 
| Везе! |0 |0 |0 |0 |0 |0 |0 |0 |0 |0 |0 |0 |0 |0 |0 |0 | 


[Bit |15 |14 | 13 | 12 |11 [10 |9 |8 |7 je |5 ја |3 |2 |1 |0 | 
| Мате МАЕ 
ЕРТЕН ноз (бул с Е 
[Reset |0 [o [o fo jo jo jo jo jo Jo fo fo [o [o |0 |0 | 


Frequency offset status 
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Field Name Type Reset Description 
Value 


[31:16] |RO |00 __| Reserved — 1 1 0 | 
[15:0] [ВО [0x0 | Frequency offset status 


8.347 INPWR STS 


0х000000С0 Input power status (0x00000000) 
Bit |31 |30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 |21 | 20 | 19 | 18 | 17 |16 | 
| Мате | ееңа ДТ 


| Мате | reserved 
| Туре__ ОЛ l,l Ee 
| Reset [0 |0 |o |o |o |o |o о |o |o jo |o jo 15 Чо |0 | 


Input power status 


Field Name Type Reset Description 
Value 


[31:9] |RO (|0 | Reserved (((((((((| 
[vaL (80 |RO 0x0 inputpowerstatus | 


8.348 ВЕ RSSI STS 


0х000000С4 RF RSSI status (0x00000000) RF_RSSI_STS 
Bit |31 | 30 |29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 |21 | 20 | 19 | 18 |17 |16. 
| Мате [reseved | | (2-2 


RF RSSI status 


Field Name Type Reset Description 


Value 
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3116] |RO |00 | Reserved | || 
[15:0] [RO [0x0 [ВР 855! status value 


8.3.49 МО LPF STS 


0x000000C8 NO LPF status (0x00000000) NO_LPF_STS 
Bit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 |21 | 20 | 19 | 18 |17 |16. 
| Мате | reserved | | -2| 


| Мате | reserved 
Type М 
Reset |o |o |o |o |o |o fo Jo Jo |o |o Jo [o о [о | 


NO LPF status 


Field Name Type Reset Description 
Value 


[reserved (|9:2|Н0 |00 __| Reserved | i 
[vat [[t:0 |RO |090 |МО1РЕзїайшзуайше 


8.3.50 SMUTE_STS 


0x000000CC Software mute status (0x00000000) SMUTE_STS 
3 Э өө3 


геѕегуеа 


5 um 


pee 


Software mute status 
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Ае ЕЕ шаа 
[reserved ______| [81:17] | МО [oxo __| Reserved | 0 0. 
[k upd —  — — j|[t6 Во |00 кыра 
reserved [15:9] |RO — |0 [reserved (| 


ADCIF AFIFO О aM Ga o 1 means the afifo inf adc interface overflow 
VF 


[reserved — |[7:1] |RO |00 | Reserved «— à 1  — 
[0] [RO |00 |5оймаге mute status value 


8.3.51 MISC STS 


WideBand RSSI status and some interface 
Bit |31 |30 | 29 |28 | 27 | 26 | 25 |24 | 23 |22 |21 |20 | 19 | 18 | 17 | 16 | 
| Мате [reseve —— wscsrs _ [шеш NESTS 
ЕГІ) го әу оу 
| Везе! |0 |o |o Jo |0 |0 |0 |0 jo |0 [o jo |0 |0 jo jo | 
|Bit |15 |14 |13 |12 |11 | 10 [9 |8 |7 |6 |5 |4 |3 |2 |1 |0 | 
| Мате | әд | | | КТШ 22 | 
Type ЕС м | 
| Везе! |0 |o jo jo jo jo |0 jo jo jo jo jo jo jo jo |0 | 


WideBand RSSI status and some interface signals status 


Field Name Type Reset Description 
Value 


[31:29] | RO (|0 — | Reserved — 1 0 1 0 i üO 


MISC STS [28:24] 0x0 FM MISC Logic Signals, 
[1:0] : RF control State 
: FIFO empty 
: RF control ready 
[ 4] : RF control request 


[23:19] | RO (|0 __| Reserved — — . 1 0 0 i å O 


INF STS [18:16] 0x0 FM interface Signals, 
[1] : FM working status, 0: idle 1:busy 
[2] : iisIrck 
[3] : iis serial data 


[15:8] |RO |00 [Reserved (| 
[vaL 117:0] | ВО |00 X Wideband RSSI status value 
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8.3.52  PILOT STS 


0х00000004 Pilot status (0х00000000) PILOT_STS 
Fei [эт |39 | 29 |28 |27 [26 |25 [24 [23 [22 [21 [20 |19 [18 [17 [16 | 
"Мате [ен ____|ештеао ________________________ 


"Мате [resme | ProT РАЗ 
ЕГЕ — — [mo — — — — — — ——————— — —— —À 
Reset fo Jo Jo fo [с [о Ро 1: Jo Jo Jo T5 Jo Jo Jo Jo 


Pilot status 


Field Name Type Reset Description 
Value 


[reserved ______| [31:29] |RO [oxo __| Reserved — 1 1 1 0 1 i 
| PILOT_PWR30__| [28:16] | RO ___| 0x0 ___| Wideband power ofpilot_ ___ | 
| гезелед | [15:13] | RO — |0x0 __| Reserved 7 | 
[PILOT PWR31 _ | [12:0] |RO |00 __| narrowband power of pilot — | 


8.3.53 IQ CALI K1 ADDR 


Pilot status 


Field Name Type Reset Description 
Value 


[31:16] | RO |00 | | 
[15:0] [RO [oxo [ко 
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8.3.54 IQ_CALI_K2_ADDR 


0x000000DC Pilot status (0x00000000) IQ CALI K2 ADDR 
Ген [эт [зо [29 |28 |27 [26 |25 [24 [23 [22 [21 [20 [19 [18 [17 [16 | 


Oe ~ _ 
| Везе! |0 |o [|o |0 |0 jo |0 |0 [o fo fo jo |0 [o [o fo | 
[Bit |15 |14 | 13 | 12 |11 | 10 |9 |86 |7 [6 |5 |4 |3 |2 |1 |0 | 
[Name |ко (4 Һә»оәхо ë e 
[Type pO 
[Reset |0 [|o [o Jo jo jo jo jo jo |9 fo fo fo [o [o |0 | 


Pilot status 


Field Name Type Reset Description 
Value 


[31:16] | RO |00 |qd20 KANAS | 
[iko  [[t5:0] |RO |00 |юо д, 


8.3.55 САП STS ADDR 


| ОХОООООСЕО | Pilot status (0x00000000) | CALI STS ADDR | 


Fer sr тво [э [28 [or [25 [28 [2r [s T22 Tz 29 [3$ [тв [т 36 ] 


rssi “ 
= 
reserved reserved dc_est_q 


dc est i 


Pilot status 


Field Name Type Reset Description 
Value 


[31:29] | RO |00 [reseed —— — 1 0 1 0 | 


[rssi cal done ___| [28] |НО |O0x0 X 'rssical done — S oo 
[reserved | [27:25] | RO |00 reserved | | 
[dcoc cal done __| [24] |RO foxo ___| дсос cal вое | || 
[dc estqg 2312] |RO |00 |dcestq (| 
[dc esti — — J|[11:0] |RO — |00 — Ге 
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8.3.56 SPUR_FREQO 


Ген |31 [зо |29 |28 |27 [26 [25 |24 [23 |22 [21 [20 [19 |18 [17 [16 | 
"Мате |4 
AW 
Reset | 


а 
o jo jo јо Jo Jo jo jo jo jo jo jo jo jo jo jo | 
Bit 115 |14 | 13 | 12 | 11 | 10 [9 |8 |7 |6 |5 |4 |3 |2 |1 Jo | 
| Name | supr. freqo 

| Везе! |0 [о |0 Jo jo jo |0 jo jo jo Jo jo jo jo |0 jo | 


Spur position configuration 


Field Name Type Reset Description 
Value 


supr. теді [91:16] 
RF frequency where has a spur signal 


8.3.57 | SPUR ҒНЕО1 


Spur position configuration (0x00000000) 
(Bit |31 |30 |29 |28 | 27 | 26 | 25 |24 | 23 |22 |21 |20 | 19 | 18 | 17 |16. 
| Мате ри 000000000004 
| Везе! |0 |0 |0 |0 Jo |0 |0 |0 |0 |0 |0 |0 |0 |0 |0 |0, 
| ви __| 15 |14 |13 |12 | 11 | 10 [9 |86 |7 |6 |5 |4 |3 |2 |1 Jo | 
Кате [amre © Wey  _ Ш 
| Везе! [o |0 [o |0 [o |0 |0 |0 jo |0 jo [o |0 [o jo |0 | 


Spur position configuration 


Field Name Type Reset Description 
Value 


supr freq3 [31:16] 
supr freq2 [15: 0] RF frequency where has a spur signal 
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8.3.58 115 CONFIG1 


0х00000108 15 config1 register (0x003C07D0) IIS CONFIG1 
Bn |31 [30 |29 [28 [27 [26 |25 |24 [23 [22 [21 [20 [лэ [18 [17 [16 
"Мате [ез _____________| метеж ______________| 


о [ях 
Ree [о Jo Jo Jo Jo Jo Jo Jo Jo D 5-15” 
„ви [15 [ла аз [12 [11 [10 је [8 [7 [6 [5 [4 13121110 
"Мате [езеш _____| оноо 
"туре [ROU н — — — — —— —— ————————— — —] 
Reset [o [о Jo [о 15 | ПШ DE T [о [о | 


IIS config1 register 


Field Name Type Reset Description 
Value 


[reserved | [31:25] | RO |00 — |Reseved —& & .— 1 0 i 
[reserved — — [1513] | RO |00 Reserved | 


8.3.59 115 CONFIG2 


0x0000010C IIS config2 register (0x03C40004) IIS CONFIG2 
[Bit |31 |30 |29 | 28 |27 |26 | 25 |24 |23 |22 |21 |20 | 19 | 18 |17 |16. 
| Мате [reseved | iis_config.sckhend | (| 


туе он 
FReset [o Jo Jo |o T Jo Jo T? Jo 5 T T 5 Гг 


IIS config2 register 


Field Name Type Reset Description 
Value 


[31:29] | RO |0 — |Reseved | | | || 


[28:16] Ox3C4 | sck configure end 
d 


[15:13] | RO |00 — |Reseved —^ || 


iis config sck sta | [12: 0] sck configure start 
rt 
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8.3.60 115 CONFIG3 


| 0х00000110 | 15 сопїїд3 register (0х00000000) 15 CONFIG3 
m [st Turpe fa p qos [25 [26 [m zr Ter [2-8 [8 r 


- : 
D ocm—————— | n" Etc МАН нЕ! 


iis config - 
mod 


ы клими 
[Reset |0 [o [o [o {о jo Jo jo [о [о [o [o [o [o [o [o | 


IIS config3 register 


Field Name Type Reset Description 
Value 


[31:25] | RO |00 — |Reseved — 0 0 0 0 | 


d 


em e [mo [бё — senes — ——— — — —— 
бол яа се тикш рете m EE 
[їз config rev | [8] — |RW | 0хо ___| Из сопйдиге reverse — ____- 
[reserved (||:27 |RO [oxo __| Reserved «— 1  à—. à 1 ü 


8.3.61 15 СОМҒІС4 


0х00000114 IIS config4 register (0x00100004) IIS CONFIGA 
„ви [з [зо [29 |28 [27 |26 |25 |24 [23 |22 [21 |20 |19 [18 |17 [16 
"Мате [rema DD] соо рз ол мар 
Шы" | 


| Мате | resewed | iis config delay 
Туре р 
[Reset |0 Jo [o [о [о jo jo fo [o fo jo jo jo |! [o [o | 


15 config4 register 
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Field Name Type Reset Description 
Value 


31:23] |RO |00 | Reserved — — _____ 


iis config bits ou | [22:16] iis config bits out width 
t width 
[15:13] | RO |0x0 | Веѕемеа | 


8.3.62 СІС16 CONFIG1 


CIC16 CONFIG1 (0x0334E7FB) 
Bit |31 [30 |29 [28 | 27 |26 [25 |24 |23 [22 |21 |20 | 19 | 18 | 17 | 16 | 
| Мате | сосови 
Reset |0 |0 |0 |0 |0 |0 | [о [o | о [s [o [o | 
Bit __| 15 | 14 | 13 | 12 | 11 | 10 [9 |8 |7 [6 |5 |4 |3 |2 |1 Jo | 
| Мате | сотов 0| 
RW 

| Reset | 


CIC16 CONFIG!1 


Field Name Type Reset Description 
Value 


COEFO CIC16 [31:16] 0х334 | coefO of cic16 
COEF1 CIC16 [15:0] [АМ __| ОХЕ7ЕВ | coeft of cic16 


8.3.63 | CIC16 CONFIG2 


шек | 0x0000011C | CIC16 CONFIG2 (0x0003318D) | CICi6 CONFIG2. | 


reserved 


COEF2 CIC16 
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CIC16-CONFIG2 


Field Name Type Reset Description 
Value 


[31:18] |RO [0x0 __| Reserved «— 1 1 1 10 0 ë 


COMP EN CIC5 | [17] 1 to enable the compensation filter of cic5 


COMP EN CIC1 | [16] 1 to enable the compensation filter of cic16 
6 


COEF2 CIC16 [15:0] | RW | 0x318D | coef2 of cic16 


8.3.64 СІС16 FREQUENCY 


[Bit |31 |30 |29 | 28 | 27 | 26 | 25 |24 |23 |22 |21 |20 |19 |18 |17 |16 | 
[Name [еме ноос 
Type ЕЕ ғ 

тегі? [ер 

[Bit |15 |14 |13 |12 |11 [10 19 |8 |7 |6 |5 |4 |3 |2 |1 |0 | 
| Мате | FREQUENCY 
RW 
[Reset |0 | [о |0 | [e lo | с | 


CIC16_CONFIG1 


Field Name Type Reset Description 
Value 


31:23] |RO |00 | Reserved — — 0 0 0 000 ü 


FREQUENCY [22: 0] 0x3333 | the control frequency of cic16 
3 


8.3.65 ВЕС CTRL1 


FM control register 1 (0x002DB5A0) 
Bit |31 |30 |29 |28 | 27 | 26 |25 | 24 | 23 | 22 |21 |20 | 19 | 18 | 17 |16. 
[Name [еее 014 2422227 
| Type ы 

| Резе! [о |o [о [о Jo о [o [o | 


dif | cor Sup 
nod A Spur. dcrm nbits dcrm nbits db comp super wbrssi 
elay sd 


т [у ИЕР 
СЕН [оо jo jo jo о | 
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FM control register 1 


Field Name Type Reset Description 
Value 


[31:22] | RO |090 | Reseved 2) 
[21:16] means the delay of sum of L and В 
dif nodelay [15] 1 means the differ of L and В has no delay 


db comp super |[4: 0] compensate the super wbrssi in db unit 
wbrssi 


8.3.66 АМР АР, 


Пе ЕП audio codec control (0x00000554) | АМР Ару |  . — | 


Ed ЖЫЛЫН 


reserved 


"Мате [wesmes тр ая 
ыш oS NND AEN 
[Reset [o Jo Jo Jo |о ICD о ЕЕЕ ГЕН Г 


audio codec control register 


Field Name Type Reset Description 
Value 


[reserved ___ [8117] [RO |00 — Reserved | 
[reserved | [15:12] |RO — JOxO __| Reserved — — 1 0 0 i 


8.3.67 1О CALI 


0x0000012C audio codec control (0x00000000) IQ CALI 
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|ви — |31 |30 | 29 |28 |27 |26 | 25 | 24 |23 |22 |21 |20 | 19 |18 |17 |16. 


cal_ 
enb 


RW 


[о [o [o [o fo jo jo jo jo Jo Jo jo [o fo fo [o | 


audio codec control register 


Field Name Type Reset Description 
Value 


8.3.68 SINE GEN ADDR 


0x00000130 audio codec control (0x00000000) SINE GEN ADDR 
[Bit |31 |30 |29 |28 | 27 |26 | 25 | 24 | 23 [22 |21 |20 | 19 | 18 | 17 | 16 | 


sin form c 
| Name | 26088 


audio_codec_control register 


Field Name Type Reset Description 
Value 


[31:18] |RO (|0 [reserved | 1 à 0 1 1 
[17:16] 
[15: 8] 
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[reserved ||) |Н0О |00 reserved | 
[6: 4] 


[3:1] |RO |00 [reserved — 1 00 0 0 | 
[sin gen eno |[0] — [ВМ |00 | ел депеб (| 


8.3.60 САП СТВ. 


0x00000134 audio codec control (0x00000000) САП CTRL 
| ви |31 | 30 [29 | 28 |27 |26 | 25 |24 |23 |22 |21 |20 | 19 | 18 | 17 |16. 


sho 
rta 
n 


reserved dcOc shift bit 


а ІС. cali 
са %' E 

reserved reserved reserved 
Ex Ей 


ЕРІ 
Ln 1 м ub HB 


audio codec control register 


Field Name Type Reset Description 
Value 


[reserved | [31:21] | RO — |00 [reserved | 
[reserved _____|[15:9] |RO |00 [reserved — à ^  — 1 0 
[dcoc cal eno — |[8] — |RW X | 0x0_ | dcoc_calenb | | |((- 
[reserved |[7:6] |RO |00 [reserved — 1 10 1 0 0 
[reserved —  |[9:1] |RO |00 [reserved «— 1 0 0 1 0 
[calibation eno |[0] — |RW |00 |сашаюп enb (| 


8.3.70 ВЕ CTRL1 


0x0000013C audio codec control (OX7FFF7FFF) RF CTRL1 


[Bit |15 | 14 | 13 | 12 |11 | 10 |9 [8 |7 je |5 ја |3 |2 |1 |0 | 


res 
| Name | псі band2 addr 
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EN 
[Type | RO | Rw 
[Reset [|o | 


audio codec control register 


Field Name Type Reset Description 
Value 


[reserved |9) —|RO | 0хо __ reserved (| 
[reserved ______[15]  |RO |00  ,;reeved (| 


8.371 RF CTRL2 


0x00000140 audio codec control (0x7FFF7FFF) 
|Bit |31 |30 |29 |28 |27 |26 |25 [24 | 23 | 22 |21 |20 | 19 |18 | 17 | 16 | 


res 
RM гісігі band4 addr 


me pes RW 


audio_codec_control register 


Field Name Type Reset Description 
Value 


[reserved |[31] —|RO |00 reserved (| 
mesero pr БН Е НИ 


8.3.72 RF CTRL3 


0x00000144 audio codec control (0x00007FFF) 
Bit |31 |30 |29 |28 | 27 | 26 | 25 | 24 | 23 |22 |21 |20 | 19 | 18 | 17 | 16 | 
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short_ant_comp 


audio_codec_control register 


Field Name Type Reset Description 
Value 


short ant comp _ | [31:16] short ant comp 
[15] [АО |00  [reeved | 


rfctrl shortant ad | [14: 0] Ox7FFF | rfctrl shortant addr 
dr 


8.3.73 | SOFTMUTEO 


audio codec control (0x00000040) 
|Bit |31 |30 |29 |28 |27 |26 |25 |24 |23 |22 |21 |20 | 19 | 18 | 17 | 16 | 
| Name |teseved | 
туе RO 

Poset ———————————— 


status_soft smute Ir m smute Ir m че 
reserved “muted üx втше abs alpha oda uia 
ode en 


[Туре | 
ны со шш Г [o [o [o [o [o [o | 


audio codec control register 


Field Name Type Reset Description 
Value 


[31:12] | RO [oxo | Reseved — 2) 
status soft muteO | [11:10] [АО [0х0 |status soft muteO 


[smute Ir тих  |[9:8] |RW |00  |smute Ir mux > 0 o 
[smute еп — — |[O] — |RW |00 |әмеп | 
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8.3.74 SOFTMUTE1 


[Bit __|31 |30 |29 |28 |27 | 26 | 25 | 24 |23 |22 |21 |20 | 19 |18 |17 |16. 
| Мате | тше ав бола | || 
RW 
| Везе! | 


fo jo jo јо |0 Jo jo jo jo jo | о Jo КШ 
Bit 115 |14 |13 |12 | 11 [10 [9 |8 |7 |6 |5 |4 |3 |2 |1 Jo | 
| Мате | smute_abs_hbound_| 
| Везе! |0 |0 |0 [о jo |0 |0 Jo jo | о jo | Jo |. 


audio_codec_control register 


Field Name Type Reset Description 
Value 


smute abs Iboun. | [31:16] БЖ ШК smute abs lbound | 
а | 
smute abs hbou | [15:0] HN E smute abs hbound | 
nd | 


8.3.75 | SOFTMUTE2 


0x00000150 audio codec control (0x00320064) SOFTMUTE2 


„ви |31 |39 |29 [28 |27 |26 |25 |24 [23 [22 [21 [20 |19 [18 [37 [36 | 
[Name | авон 


smute abs hbound r 
RW 
|Reset_ |0 |o jo |0 |0 jo jo [о fo | 


audio_codec_control register 


Field Name Type Reset Description 
Value 


smute abs lIboun | [31:16] smute_abs_lbound_r 
dr 
smute abs hbou | [15: 0] smute_abs_hbound_r 
nd_r 
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8.3.76 SOFTMUTE3 


0x00000154 audio codec control (0x71807180) SOFTMUTE3 
Bit |31 |30 |29 |28 | 27 | 26 |25 | 24 | 23 |22 |21 |20 |19 |18 |17 | 16 | 
[Name | этише татр incr step |е тат меен  _ _  _ i 
RW 


[Name [эте ramp decr step | лиле ramp deor bi 
RW 
[Reset |o о [о То] 


audio_codec_control register 


Field Name Type Reset Description 
poe 


_step _ 
iere n m eee — 
. bit 
е р еее |. 
step _ 
bit 


8.3.77 SOFTMUTE4 


0x00000158 audio_codec_control (0x40001000) SOFTMUTE4 


„ви [31 [зо [29 [28 [27 |26 |25 |24 |23 |22 [21 |20 |19 [18 [17 | 16 
[Мате ве аон 


RW 
| Везе! [о [i [|o Jo Jo Jo [o |0 jo jo [o |0 |0 fo |0 fo | 
| ви __| 15 |14 |13 |12|11|10|9 |86 |7 |6 |5 |4 |3 |2 |1 Jo | 
| Мате | smute_ramp_decr_min 

|Reset_ |o jo Jo |1 jo jo [o jo jo jo |0 |0 jo jo |0 |0 | 


audio codec control register 


Field Name Type Reset Description 


Value 
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smute ramp decr smute ramp decr init 
init 


smute ramp decr | [15: 0] 0x1000 | smute ramp decr min 
тіп 


8.3.78 ЅОҒТМОТЕ5 


0х0000015С audio codec control (0x10004000) SOFTMUTE5 
Bit — |31 |30 |29 |28 | 27 | 26 | 25 | 24 | 23 |22 |21 |20 | 19 |18 |17 | 16 | 
[Мате |е аро 


| Мате | втше гатр іпсі тах 
| Везе! [о |1 |0 |0 jo jo jo [о jo jo jo jo jo jo jo fo | 


audio codec control register 


Field Name Type Reset Description 
Value 


init 
= we 
_max 


8.3.79 DB_COMP 


0x00000160 audio codec control (0x00000A04) 
Bit |31 |30 |29 |28 | 27 | 26 |25 |24 | 23 | 22 |21 |20 | 19 | 18 | 17 |16. 
| Мате | reserved | (000 O 


Reset |o Jo To Iv [> T5 19 D? Jo Ts Ts [ayo | 


audio codec control register 
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Маше |__________ 
[3116] |RO |0 [reserved | 1 0 0 0 


[15: 8] 
db comp wbrssi |[7:0] db comp wbrssi 


8.4 Application Note 
A. FM Seek Flow: 


1 Using SPI port, configure RF registers. 

2 Configure FM registers. 

3. Set FMCTL STI to 1(seek mode). 

4. Set GBLEN to 1, enable FM, then FM hardware will begin to search FM station. 

5 When find a valid FM station, FM interrupt will be sent out. 

6. If you want to seek next FM station, firstly, set GBLEN to 0, this operation will force FM's FSM 
to IDEL state, and then, repeat step3, step4. 


00 


FM Tune Flow: 


1 Using SPI port, configure RF registers. 
2 Configure FM registers. 
3. Set FMCTL.STI to 2(tune mode). 
4. Set CHAN to frequency which you want to receive. 
5 Set GBLEN to 1, enable FM, then FM hardware will begin to search FM station. 
6 When tune done, FM interrupt will be sent out. 
If you want to tune other FM station, firstly, set GBLEN to 0 and then, repeat step3,step4 and 


C. Close FM 

At anytime, setting GBLEN to 0 will close FM. 

D. FM RDS 

1. Init RDS. 

FM_RDS_REG5[0]=1; // enable tracking loop 
FM_RDS_REG5/1]=1; // enable phase tracking loop 

FM RDS REGS5[9]-1; // enable frequency tracking loop 
FM RDS REGO[1:0]23; // enable RDS 

2. Check RDS status 

Polling the status of RDS at the address of FM RDS REG7. 


If the rds exist flag (bit[4]) is 1 and rds peak pos (bit[3:0]) is stable, then it means that RDS is found. 
Or you should continue to repeat polling this register status normally. 


3. Read the RDS BUF status or wait the RDS interrupt 
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Polling buf save (FM RDS REG9[21:17]) to check whether there is enough data as required number. 
If yes, then read out the required number size of data from FM RDS BUF. If use the way of waiting 

for the interrupt, then check bit[3] of INT STS. If fm interrupt is happened and also bit[3] is 1 , then 
read out conf buf int size (FM RDS REG11[23:20]) of data from FM RDS BUF. 


4. Synchronization and Decode 


After the driver layer receive the data from RDS BUF, then driver layer need to decode the 32bits 
stream into 26 bits block firstly. Secondly, check the 26bits information word is whether one of the 
block A/B/C/C’/D. If none, then slide one bit and check until three continue blocks are found. Finally, 
do correction and decode. 
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9 JTAG Debug 
9.1 Overview 
The JTAG interface on SC6531 is two wires SWD which is developed by arm used to 
reduce the pad cost. The SWD is connected with DAP module in chip. And DAP 
connects with CM4 соге/ ARM9 core and AHB matrix іп arm9 side. The architecture of 
the Debug system is shown in figure 1. 
АКМ9 matrix 
AHB 
2-wire JTAG 
АКМО core 
JTAG_AP 
CM4 core 
Debug AP CM4 
Figure 1 JTAG arch 
9.2 Signal Descriptions 
9.2.1 Pin Definitions 
Table 9-1 JTAG Pin Definitions 
Pin Direction | Description 
Name 
MTCK Input Test clock, clock input for the TAP controller and instruction and test data 
registers. 
MTMS Inout Data pin 
9.3 Operations 
For more information about 2 wire JTAG interface, please refer to arm doc 
IHIO031C. debug interface as.pdf. 
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10 Boot 


10.1 Overview 


SC65631MCU Support SPI Nor boot mode,func ата boot mode and two download code modes. 
1» boot modes: SPI Nor boot/func_dma boot; 
2» download code modes: UART download and USB download; 
SC6531 according the strappin and keypad state to judge entering boot mode or download mode. 
The following describes condition to enter the different mode. 


Table 15-1 boot and download mode condition 


Mode name Condition 

SPI Nor boot 1) usb. dload en strappin is high; 
2) keyinO-keyoutO hasn't been pressed; 

USB download Usb dload en strappin is low ог keyinO-keyoutO has been 
pressed; 

UART download 1) usb dload en strappin is high; 


2) keyinO-keyoutO hasn't been pressed; 
3) UART connect to PC; 

4) The software of Dloader is running 
Func DMA boot Used for production test 


10.2 Boot Sequence 


Romcode use max 3 step to jump to different mode. 


First step: In this step, Romcode will judge if now the system is at the func ата mode, if at func Ота 
mode (PTEST strappin is valid), func dma will copy a segment code to IRAM to do remap and jump to 
0 address. 


Second step: in this step, romcode will identify if secure boot mode is enable. If not, romcode will enter 
download mode and check if the system is at USB download mode or UART download mode, or is no 
need to download. 


1) First, romcode will check if secure boot mode. If secure boot mode is enable, romcode will boot 
directly. then the romcode enter USB download mode, else romcode enter to the UART download 
identify mode; 


2) If secure boot mode is disable, romcode will enter download mode and check if the system is at 
USB download mode, if at USB download mode, then the romcode enter USB download mode, 
else romcode enter to the UART download identify mode; 


3) In UART download identify mode , romcode will check if received more than З 0x7e characters 
from PC, if received 3 0х7е, romcode will begin to UART download mode, else romcode will go to 
step 3. 


Third step: In this step, romcode will begin to enter SPI Nor boot mode. 
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Rom Code entry 
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Step 1 
Func dma mode 
BG) Function DMA 
У 
Моде 
Step 2 N 
Download mode 
sel 
Is secure Boot? М > Download Mode 
У 
Step 3 
initial 
y 
SPI Nor boot 4 "d 


Figure 15-1 


ROM code boot flow 
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11 Audio System 


11.1 Overview 


AUD subsystem is the digital part of Audio codec.. 


BaseBand PMIC 
adi_mst -4---ҙі adi_slv > aud сера 
aud top 
150 
151 РАС РАТНО 
> = DAC DAC 
152 РАС РАТН1 TX RX 
153 
aud ifd aud ifa 
i _ SPRD 
151 Analog 
c КА а ADC я Audio 
RX 
363 
ADC 
TX 
а 


Figure 11.1-1 Audio Chip Architecture 


11.2 Features 


Supports 26MHz main clock Frequency 


Supports programmable Fs for DAC : 96/48/44. 1/32/24/22.05/16/12/11.025/9.6K/8 
KHz 


Supports programmable Fs for ADC: 8/12/16/20/24/28/32/36/40/44/48/52 KHz 
Supports 4 iis master interfaces for DAC and ADC channel: 

dac 150, дас 151, dac 152, dac 1153 

adc 150, adc 151, adc 152, adc 153 

Supports both left and right DAC channel for stereo splay, left and right ADC channel 
for stereo MIC 

Supports mute control for DAC channel 

Supports Audio loop path for Production 

Supports DAC loop to ADC in Digital part for debug 
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11.3 Signal Description 


Signal Name 


Description 
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сік audif 


than 26MHz 


Main clock for audio interface transmitting, frequency should greater 


aud da sync 


Sync head for DAC serial bit stream 


aud da dO 


DAC left channel serial bit stream 


aud da dl 


DAC left channel serial bit stream 


aud ad sync 


Sync head for ADC serial bit stream 


aud ad dO 


АОС serial bit stream, include 2 channel 


BaseBand 


PMIC 


aud da sy 
mnc 
aud_da_d0 
| ње 


aud da а1 
А 


clk_audif aud if 


aud_top Codec Analog 


ud_ad_syn 
= 

aud ad dO 
ha e >” 


aud ad d1 
T | 


Figure 11.3-3 Audio Interface 
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aud_da_syn 
с 
clk_audif | 
аша да do L3 Y L2 У L1 Y LO Y L3 Y L2 Y L1 У ІЗ Y L2 Y L1 X LO 
aud da 41 
R3 Y R2 Y R1 Y ROX R3 У R2 Y R1 УВО вз У R2 Y R1 Y RO 
aud ad sync 
L1 Y LO Y R1 У RO Y L1 У LO Y R1 У RO L1 Y LO 


aud ad dO 


Figure 11.3-4 Анап timing diagram (6 pin mode) 


11.4 Function Description 


11.4.1 — AUD Digital Data Path 


| A4 "|umLt5 [| mrLt13 [| sre Г” м, |" sm = DAL 
M 
> INIPLÓ5 | "| INTPLt13 | "| 50  [ "WIE Г” sw ED 
FIFO 
TE 
< DECIM 15 4-1 515113441 SINC}25 | wx Г | ADOL 
СИНИН 
га DECIM-45 471 SRCtN413 ++] $10125 Г* мх [< ADO R 


11.4.2 AUD clock structure 
All AUD clock list in table below: 
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Clock Direction Source discription 

clk_aud input External SOC 26MHz, from external SOC 
aud iis clk daO output сік aud 2/4 div of clk aud 

aud iis сік dal output сік aud 2/4 div of clk aud 

aud iis clk da2 output сік aud 2/4 div of clk aud 

aud iis clk da3 output сік aud 2/4 div of clk aud 

aud iis сіК adO output clk aud 2/4 div of clk aud 

aud iis сік аа1 output сік aud 2/4 div of clk aud 

aud iis сік ad2 output сік aud 2/4 div of clk aud 

aud iis сік ааз output сік aud 2/4 div of clk. aud 

сік audif input external SOC 26MHz/38.4MHz/51.2MHz, 

connect to PAD 
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aud_top 
|__div4—p 
pe А _ divs | 701 ро 
сік aud > 4/8/12/16 DIV | mmy | 
I—div16-»» ---> 
| diva 
, divs | 707 DQ 
p 4/8/12/16 DIV | mmv- | 
—div16 — > 
div4 
> 2/4 DIV| Жр | 
lvi 
-end >D Q 
> 
div 
I—» 2/4 DIV m 2 | 
ТУ. 
-end >D Q 
> 
div4 
> 2/4 DIV]. a)i 
1V 
» 
——clk audif—» 


pad out aud 


pad out aud 


Jelena ЈЕ Е Eli elk 


аша 


аша 


аша 


aud 


aud 


aud 


aud 


aud 


aud 


aud 


aud 


aud 


dmic0_c 


dmicl 


iis cl 


iis cl 


iis cl 


iis eL 


iis0 c 


iis0 c 


iis0 с 


1150 c 


iisl c 


iisl c 


iisl c 


iisl c 


k 


k 


k 


ск 


da0—» 


dal» 


42-ы» 


daa—> 


ад0—> 


adi» 


ад2—> 


аїз 


к ad 


к adl» 


аі» 


аїз 


сік aud is the main clock of AUD IP, the relationship with other clock shows іп the figure above. 
All iis clock апа pad out aud dmic* ck are generated from сік aud. сік audif and сік aud could set 


false path between each other. 


The IIS in AUD designed as IIS master. The interface timing shows in figure below, iis do and 
iis Ir launch at posedge of сік iis in IIS master, and will be captured at negedge of clk iis in IIS slave. 
iis di is launch at posedge of clk iis in IIS slave and capture at posedge сік iis іп AUD(IIS Master). 


iis do 


clk iis " 

т т 1 р р 1 р р 

iis lr ' ' ' і 1 1 1 1 1 і ! ' 1 ' i ' 

Launch 4 0 Io i 1 1 П 1 1 1 1 


Latch iis di 


clk iis | * | | | | | | | 

iis lr | | | 
Latch < р ! 

iis_do У i 


Launch iis di 


T 
р 
1 
iis ido 
р 
ПЕ] : 
iis di 
р 


Note: launch in green line, capture іп yellow line 


iis_do LSB  MSB LSB 
1 . n 
MSB iis_di LSB MSB LSB 
24 >< 24 
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11.5 Control Registers 


11.5.1 Memory map 


base address: 


Offset 


|0х0000 | |AUD TOP CTL = | |AUD TOP CTL = | CTL 


Ca - 
ow ТС O 
ос [oac sre | ТТТ 
ow СО somero | == 
оюм [onc some —]| — — 
оола арза 
ане атоо 
ото faos — | — 
wmm [aomen o 
omm [aomen [у 
(ше ао ноот 
o0 [aomen — |; — — — — 
оюм [шеш | — 
юз [oac.somoo — | — — — — 
езе Е С | ^ 


11.5.2 A AUD Register Descriptions 


11.5.2.1 AUD TOP CTRL 
Description : AUDIO Digital Control 
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0x0000 AUD_TOP_CTRL(Reset 0x0) 


Reserved 


JAUDTOP_CTRL(Reset Oxo) | || | 
“ЛЕ [st 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 2019 | 18 | T |16, 


Res Res ADC | DAC | ADC | DAC 


EIER 


кеа [ek [RW [Reset Vato [escrito — | 
аир 
meos foa СИ С ОО 
[ees СЕ S ОИ 
[wee m — m || 


ADC SINC IN SEL R/W 0: | 
adc зат data 
1: i 
out 
: adc sinc data from О 


ADC_IIS_SEL 


DAC_IIS_SEL 


DAC_EN_R 0: 
disable 
1: 
enable 


2 
0 
1 
2 
3: 
0 
1 
2 
3 


adc sinc data from analog 


adc sinc data from dac sdm 


: adc path select 1150 
: adc path select iis1 
: adc path select iis2 


adc path select iis3 


: dac path select 1150 
: dac path select iis1 
: dac path select iis2 
: dac path select iis3 


ADC EN В 0: 
disable 
1: 
enable 


adc path right channel 


adc path right channel 


dac path right channel 


dac path right channel 


adc path left channel 


ADC ЕМІ [1] 0: 

disable 

1: adc path left channel enable 
DAC EN L R/W 0: 

disable 

1: dac path left channel enable 
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11.5.2.2 AUD_CLR 


Description : AUDIO Digital Clear 


[mo СЕИСО ОО 
Lm [s o [o [г а Га Га Га [ ат [ 9 [9 [зв [зт [в 
Dae == 00000000 


Reserved 


кеге [eR [uw [Reset Vale [ешю — | 
а 
СТИ — [w —]& ОИ 
раса — m [wo [оу [лт т — | 
"осон — m — wo — Jo [аем — 


11.5.2.3 AUD IIS CTRL 
Description : AUDIO IIS CONTROL 
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[moms wmiscemuee oom И 
Lm [sr 2 [2 [г |» [2 [a Га [2 [4 [9 [тэ [зв [в 


Reserved 


А06 Ҹо 
ADC_IOWL DAC IOWL ADC | BEC МО | DAC | BEC MO 


Field Name R/W Reset Description 
Value 
АРС 5 СКСАТЕ EN [15] "wo DAC iis dummy clock gate 
en 
DAC 15 CKGATE EN [14] NT до ADC iis dummy clock gate 
en 


ADC BCLK POL [13] вм |02 | ADC. BCLK polarity 
DAC BCLK POL [12] [RW |0 | DAC BCLK polarity 


DAC_SAMPLE_PHASE_SEL | [11] R/W Sample phase for DAC IIS 
data 
0: phase 0 
1: phase 1 
ADC_IOWL [10:9] R/W 3 0: 16 bit word length 
1: 18 bit word length 
2: 20 bit word length 
3: 24 bit word length 
DAC_IOWL [8:7] R/W 3 0: 16 bit word length 
1: 18 bit word length 
2: 20 bit word length 
3: 24 bit word length 
ADC IO MODE [6:5] RAN 0: iis mode 
1: dsp mode 
2: pcm mode 
3: reserved 


DAC IO MODE [4:3] R/W 0: iis mode 
1: dsp mode 
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2: pcm mode 

3: reserved 
ADC_LR_SEL [2] R/W 0: low for left channel 

1: high for right channel 


DAC LR SEL [1] RAN 0: low for left channel 
1: high for right channel 
IIS CLKDIV MODE R/W 0: iis clk div 1 
1: iis clk div 2 


11.5.24 DAC SRC CTL 


Description : AUDIO DAC SRC control 


Гос —  messccmueeomm | 
KCHEREIEIEIEZEREREREREREREREREREAE 


Reserved 


РАС MUTE DIV1 СТІ. DAC MUTE DIVO CTL DAC FS MODE 


Field Name R/W Reset Description 
Value 


DAC MUTE EN [15] R/W 1 0: disable mute 
1: enable mute 

DAC_MUTE_CTL [14] R/W 0: disable soft mute 
1: enable soft mute 

DAC MUTE DIV1 CTL [13:10] R/W Dac mute counter1 
threshold, step is controlled 
by counterO 

DAC MUTE DIVO CTL [9:4] R/W 63 Dac mute соищего 
threshold 


DAC FS MODE [3:0] Dac src fs frequency : 

: 96K 

: 48K 

: 44.1K 

: 32K 

: 24K 

: 22.05K 

: 16K 
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11.5.2.5 DAC_SDM_CTLO 
Description : AUDIO DAC SDM сопїго10 


[mans ____Тобзиюст инш [у | 
Cm [з[э[э[ж[[®][]ж [ж [= [т [ж [тэ [тв [тт [в 
LIMEN "RN 


Reserved 


Field Name Reset Description 
Value 


нле foa [mw fod 

МІ, Бе т 
бас som pow fra [aw fo [omena 
re somno [ва ww. [o [omero me — — 
[resono — me __|ем [о — pmemmoe — — 


11.5.2.6 DAC SDM CTL1 
Description : AUDIO DAC SDM control1 
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[moi рас зоне отаца ocn | 
Lm [sro 2 [2 7 [25 [2 а Га Гә [т [9 | s [зв [зт [в 
ава | ООС 


wef 0000] 
reaf o С С ОС ОС ОСЗ ОСЗ ОС ОС ОСИ ОС ОС ОС ОС ОСЗ С 
ICEEIEJEJEREIEIERERER SS CRESERERERES 


Е. Е: 


Reserved 


LJ Cee. талан 
о ери ер 


Неја Мате Reset Description 
Value 


mag [mw s. 
DAC SDM SOFT RST В а DAC right зат soft reset 
DAC SDM SOFT ВӘТ Ы ||] {вм |0 — | DAC left зам soft reset 


DAC_SDM_TEST [7:0] R/W 8108 Test[7]: select test out ‚ог 
sdm out 
Test[3]: select maping with 
rotation ,or no rotation 
Other bits: test input 


11.5.2.7 ADC_SRC_CTL 


Description : AUDIO ADC SRC control 


[moss ____|аоссвомо стацизи oo | 
ШІНЕЛЕЛЕЛЕЛЕДЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕС 
Dae Т шш 


Reserved 
| т ЕРЕ 
Нә | ЕН БИ ЕЕ ЕЕ ИЕ И о И о о о ОС ЗИ 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЕЕНЕЛЕЛЕЛЕНЕНЕНЕНЕН 
тате ООО БЕНЕН кшш О юл И 
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Field Name R/W Reset Description 
Value 


шш [m fo [SS 


ADC_SRC_N [3:0] R/W Adc src upsample tap, 
Sample rate = N*4 


11.5.2.8 AUD_LOOP_TEST 


Description : AUDIO loop test control 


0x001C AUD_LOOP_TEST(reset 0х0120) 


[AUD LOOP TESTpese 0x0120) Im ANS 
| ei [зт 30 | 29 | 28 | 27.4526 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 |17 | 16 


Reserved 


Res 


| Туре | 


Field Мате R/W Reset Description 
Value 


ына o a СИ o ОИ 
ООО |: [mw —]» — | — — — —] 


LOOP FIFO AE LVL R/W 4 Audio loop fifo empty 
watermark 

LOOP_FIFO_AF_LVL [5:3] R/W 4 Audio loop fifo full 
watermark 


LOOP_PATH_SEL [2:1] R/W Loop path sel[0]: Audio 
loop loop fifo out left channel 
select, 

0 : adc left channel loop to 
dac left channel, 

1 : adc right channel loop to 
dac left channel 

Loop path sel[1]: Audio 
loop loop fifo out right 
channel select, 

0 : adc right channel loop to 
dac right channel, 
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1 : adc left channel loop to 
dac right channe 


AUD LOOP TEST о [ам  |0 | Audio loop enable 


11.5.2.9 AUD STSO 
Description : AUDIO status 


ЕІИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 
СОСЕ 


Reserved 


Reserved (~ ~ AU ы ST MUTE 


Field Name Reset Description 
Value 


mu e о 
AUD INT MASK Se Aud int status after mask 


ows INT_RAW [3:2] Aud int source status 
[3]: mute_done_int 
[2]: mute_start_int 
~ MUTE [1:0] 0: IDLE 
1: MUTE UP 
2: MUTE DONE 
3: MUTE DOWN 


11.5.2.10 AUD_INT_CLR 
Description : AUDIO INT clear 
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С Таюм авна оо 
Lm [sro 2 ае [2r [25 [2 Га [5 [2 [ 4 [9 [тэ [зв ое 
н 


| "> ИРЕ 
Peset 5 | 5 ВИ ШЕ И ИҤИН С Ре ЕЕ ВИ ОСЗ о И 
| ви | 16 | 14/13/12 [нозо е о | 7 ДО 5 а за 2 |: КИ 


- " 


Reserved 


= DEB 
Ger 


Field Name Reset Description 
Value 


кеме fea [о fo 
шт =  — 
ОЕ ООО ws СО | — — — — 


11.5.2.11 AUD INT EN 
Description : AUDIO INT enable 


[moms Гао 
ЕІЕЕНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 
О RN 


Reserved 


ДЕСИ Е ЕЛЕ БЕ ЗВ В И ne ЕСН ЕВЕ | 


" Е 


Field Мате R/W Reset Description 
Value 
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Аю мло т [m — [wo р 
mome smerne |u |мо р 


11.5.2.12 AUDIF ҒІҒО СТІ. 
Description : AUDIO Interface FIFO control 


СИТАИ ЕИ 
Pex а ао 2 [2 [2r [2 [25 [2 [5 [2 [ 4 [9 | [зв [зт [в 
нн 


Pee | по | па | по | | п о ә е |» о [8 [ато 
Preset | [| 


Field Мате Reset Description 
Value 


ms [e 7 
ADC FIFO AF LVL [2:0] R/W AUDIF n—— fifo write 
domain full watermark, for 
debug 


11.5.2.13 AUD DMIC CTL 


Reserved 


Description : AUDIO ADC DMIC control 


ADC FIFO AF LVL(reset 0x0000) [- | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
LEN 


Reserved 
теү 2-77 
ттт үүт тт 


put ADC_DMIC_ 
Reserved Reserved ene CLK MODE с й 
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Field Name Reset Description 
Value 


ны ры ар 

E ЕСІ Т 
ООО ГЕНІН ІСТЕН ГЕННЕН ОИ 
[mee С mw | ОО 


ADC_DMIC_LR_SEL [2] R/W Dmic left or right channel 
select: 
0: high for left 
1: high for right 


ADC_DMIC_CLK_MODE : 0: dmic clock frequency is: 
6.5MHz 
1: dmic clock frequency is: 
6.5/2MHz 
2: dmic clock frequency is: 
6.5/3MHz 
3: dmic clock frequency is: 
6.5/4MHz 


11.5.2.14 DAC_SDM_DC_L 
Description : AUDIO DAC SDM DC Low 16 bit control 


[moss [AC SOM оазе — . — — ] | 
ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕС 


Reserved 


DAC_SDM_DC_L 


Cace teere Е ВВ А 


н | 


Field Мате Reset Description 
Value 


ООО ГЕТЕ fifo 


DAC SDM рс L [15:0] Ен Tenes DAC sdm dc parameter low 
16 bit 
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11.5.2.15 DAC_SDM_DC_H 
Description : AUDIO DAC SDM DC High 8 bit control 


зле Гасот рона шш — — — [ — — — —] 
а э Гаа а а Ге Га ара ра Га Га ә а е 
эе шш 


Reserved 
vee —  —  —  $ 
|n | О СО | | СЗ ОЕ ВА Е ЗА о ОС о Го ОС СВ АИ 
ШОН EE RE ЕНЕ д ЕВЕ И АП ЕЕ 


Reserved DAC_SDM_DC_H 


ТИСЕ И 
reo С С С С О С С С С С ОС ОС ОС ОС С С 


Field Мате Reset Description 
Value 


нке [из [mw |, 


DAC SDM DC Н БЕ слив сама анна" DAC зат ас parameter high 
8 bit 


11.5.2.16 AUDIF_CTLO_ADDR 


Description : AUDIF Control status 


зоо Гаа спелео — — — — [ —— | 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЕЕЛЕЛЕЛЕЛЕЛ 
C 


Reserved 
| т — |  |— | | | | . . 
| Reset | ЕУ ИШЕ И И КЕ И И И ИЕШЕ ИЕ 


beluegt ЕЕЕ о ЗВ ШЕЛЕК ЕН ЕЕН ЕЯ 


AUD 
IF_5 
РМ 
ОБЕ 


те = = = | ње 
ПЕТЕ ЛА СТ СИ ИСТИ СА Е ПСА СА СТ ПСИ ОИ И ПСИ ie 


Reserved AD_SYNC_SEL Reserved 
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ваша — [mm СООО ЕСО ОИ 


AUDIF_5P_MODE RW 1710 Аидїо їпїегїасе ріп тоае 
control 
1:5 pins 
0:6 pins 


AD_SYNC_SEL [5:3] Adc sync delay select: 
0: 0 cycle 
1:1 cycle 


[wes Jeo |w [om ООО 


11.5.2.17 АПС FIFO STS 
Description : ADC FIFO status 


СИТНИ — —] 
ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЕЛЕЛЕЛЕЛЕЛ 
Dae ми 


Reserved 


АРС FIFO ADDR R АРС FIFO ADDR W 


| Type | 


БІ =) Грете 


|ADC FIFO AF __ | ПВ ВИ ВБИ | то | ADC FIFO almost full signal | 


RSS P I" ears 
is no data in ADC FIFO 

Гаро rro ruw | [Ro ___|то [лока — | 

Гаро ко aona пат [Ro ___| о [ADO FIFOreadadtress | 

(оо ко роя и [iso [eo 4m  |ADoFFOwieadiess | 


11.5.2.18 DAC FIFO STS 
Description : ADC FIFO status 
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СТИ rrosmmew oom | — — —] 
Lm [s o [2 [27 [2 [2 [a | [з [ж [9 | s [зв [зт [в 
н 


Reserved 


DAC FIFO EMPTY . ELS Thi DAC FIFO real empty. There 
is no data in ADC FIFO 


DAC FIFO ADDR В КОШИ more DAC FIFO read address 
DAC FIFO ADDR W | [3:0] Ro -— (ТА DAC FIFO write address 


11.5.2.19 AUDIF STS 


Description : AUDIF internal signal status, used for debug 


[mowc — Га та 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕС 
[none | 44-22-2277 7 


Reserved 


Pew [пыт fo — [sw | —  — — —] 


ADC RX DATA RDY Tho If “1”, begin to receive data 
from A-die 
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11.5.2.20 AUDIF_RAW_STS 


Description : FIFO exception status 


[www —  mormwsmmenw — — — — | — — — —] 
ШІНЕЛЕЛЕЛЕЗЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЕІ 
СТ == 


Reserved 
| „52 
|n ENKENESESENESERERERERENENESERSIESES 
Ceea papers prius] ЕНШЕ TEES СВИ ЕС КЕ 


LECCE 


EX 


Field Name R/W Reset Description 
Value 

ADC FIFO UNDERFL STS | 1 Tho When the ADC FIFO is underflow, 
this bit is set to “1”. Write “1” to 
ADC FIFO UNDERFL STS CLR 
can clear this bit. 

DAC FIFO OVFL STS 110 When the DAC FIFO is overflow, 
this bit is set to “1”. Write “1” to 
DAC FIFO OVERFL STS CLR 
can clear this bit. 


11.5.221  AUDIF ВАМ STS CLR 


Description : FIFO exception status clear 
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[mesi ГЕЛІ ТЕІСЕ:Л 7777 [| — — — ] 
Lm [sro 2 [2 [2r [29 [2 а Га [2 [4 [9 | s [зв [зт [в 
н 


~ === 
ПЕ o С С ОС ОС ОСЗ ОСЗ ОС ОС ОСИ ОС ОС ОС ОС ОСЗ СИ 
ви | = | та | па | | п | по | » | • | 7 lels elele [0] 


2 om 


Reserved 


Type 


Field Name R/W Reset Description 
Value 
ADC_FIFO_UNDERFL_CLR | 1 WO ТО Write “1” to this bit will clear 
ADC_FIFO_UNDERFL_STS 
bit. 
DAC FIFO OVFL CLR WO ТО Write “1” to this bit will clear 
DAC_FIFO_OVFL_STS bit. 
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12 PMU (Power Management Unit) 


12.1 Overview 


5С6531 integrated power management unit (PMU) supports direct connection to battery, 
which means all supply voltages and current sources are generated on-chip with integrated 
linear low dropout (LDO) voltage regulators, Charger driver, LED drivers, etc. The inputs of 
these blocks are from the battery. 
PMU contains the following blocks: 

® 14 external LDOs, 1 internal LDOs for audio, 1 LDO for back up 

• Battery charger, which сап be used with lithium ion batteries. 

@ Aux ADC for detecting or calibrating parameters of the PMIC 

@ Under/UP Voltage Lock-out Protection 

ө Over Temperature Protection 

Ф Band-gap 

ө Power-on reset generator 

@ LED drivers, vibrator driver 


The integrated power management unit also provides sophisticated controls of system 
startup, including start-up with discharged batteries, trickle charging and system reset. The 
flexible options of clock frequencies and switching modes allow minimizing the power 
consumption during the different operation phases. Current consumption.in the deep sleep 
mode can be minimized by reducing the clock frequency to 32 kHz and switching most LDOs 
off for maximizing battery life. 
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Figure 12-1 


5С6531 PMU Architecture 
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12.2 LDO 


5С6531 integrated low-voltage and low quiescent current low dropout regulators (LDO) for 
power supply and power management purposes. Some extra LDO regulators are designed for 
external use. All LDOs have their own power-down control signals. External tantalum or MLCC 
ceramic capacitors are recommended to use with the LDOs. The brief specifications are listed below. 


Default on LDO will be auto calibrated by hardware during power on,if software need to control 
default on LDO voltage should set LDO XX SW SEL first. The LDO control mux are as below. 


Table 12-1 The performance of the LDOS 


[Pwameer [Commens ___________мт | туре | мах [или | 
Эшит је м ~ 
пе е Fra 
Voltage 
ра р 
авзо ЕСИ КО 
ољлате ООО С КН О ма] 
ворану ООО ЕО hb m 


Digital 1.8V 10 Voltage(VDD18) 
On 


Euer а T BT 
Е [oma — | [o | | 
breue зета [fs fe fm] 


Line Transient Vi=3.6V-4.2V;lo=75mA;Tr=10us 30 
ir uq 


Lem [warme | jm [e [ms 


Load Transient Vi=3.6V; lo=1-150mA; 
Regulation Co=1uF; Tr-50mA/1uS 


ЕСС E 
-oro E «EIE 


1us 


II I = 
2... 
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[Parameter [Comments [Mi [турс | Max [Unt 
Ра Downes __|ротогетие _ [|| fom 
m — | le]. je b | 
wwomm | — КЕ ]|_______| ма] 
ОЕ | Cd | з + |] 
ЕСІТІП [eme — | foo dm | 
ПІСІП ТЕН ПЕТЕРІТЕ С а fo [mv 
ту 


Line Transient Vi=3.6V-4.2V;lo=75mA;Tr=10us 15 30 
Regulation 


[Load regularon ООО ОО Ja | [w 
т\/ 


Load Transient Vi=3.6V; lo21-150mA;Co-1uF; 40 
Regulation Tr=50mA/1uS 


nann ООО Е СИС 
бшетш [изу foe [wm | [н 
Pm О катын |ә | | 


c enamigos |е |" 
1и$ 
ma СГС ЕН БЕНЕН ЕСІ 
СИ [| [з |_- | | 
[ ANM Г 


Output Voltage 1.8 — 3.3V, 10mV/step, 3.0V output default. 
Do [ж | a 
ШК ee se | 


Vi=3.6V-4.2V;lo=100mA; 


Output Current 


Load Transient Vi=3.8V; lo=1-200mA; 40 mV 
Regulation Co-2.2uF; Tr-50mA/1uS 
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ЕСТІП [commons — [9m [Tis | мо [on | 
[бшетш — [wae м [тл 
[esan [Енот |o [o [б [s | 


Set LDO PD from 1°b1 to 1°b0 in 
1us 


Та fooro О — [ss [m] 
[mm foeon [| | [^] 
Ри Down Res [LDOIOFFmede — | | 3 [ [ww] 
сиы | — ОСИ О [түш 


SIMO LDO (VSIMO) 
Status after reset Off 


Application Supply for SIM Card 


Dwwomm | — м | 
ЕГІЛЕ | 3-1 | 
ороло [wma V | |] 
ШІСІ __|меавузајскл | fe [o [mw 
mV 


Line Transient Vi=3.6V-4.2V;lo=25mA;Tr=10us 15 30 
Regulation 


[Load regularon ООО ООО ЕСО {| [w 
т\/ 


Load Transient Vi=3.8V; Іо-1-50тА;Со-1ЧЕ; 40 
Regulation Tr=50mA/1uS 


ewm | м | 
блин [мав [o [m | [m | 
esan [ramea — [s | | [в 


Uus 
а vow | | [э [№ | 
еф o [em _____ | 5 | [^] 


Supply for SIM Card 


Output Voltage 1.8 — 3.3М, 10mV/step, 1.8V output default. 
Output Current 


96 


Line regulation Vi=3.6V-4.2V;lo=25mA; 
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[Pameter — [comments Mim | Typical | Max | Unit 


Line Transient Vi=3.6V-4.2V;lo=25mA;Tr=10us 15 30 ту 
ЕЕ 


КС АИИ НИ ЕНЕСИ 


Load Transient Vi=3.8V; lo=1-50mA;Co=1 uF; 40 
Regulation Tr=50mA/1uS 


ЕОс E qwe 
Е-Е ке +: XR a 


1us 


— Vo=0.1V (lout-Imax/2) 


Pu Domes [00 n OFF mado — НИ Е | [от 


C ы» 
Pew СЕЙ [s | |е” 
Ты” КР [о [m |ө [e 
Dee СООО ЗИ ОЕ ОИ СИ 


Pull Down Res опот» МДИ |жж | от 
fea] чи ТЕР: 


Application Supply for external CAM 


одиста" _|__________|е | [ [= 
Dee | рај 
ЕСІЛ [кт О | м | 
Кос СИИИ ПИ ЕЗИ ЕСС 


Line Transient Vi=3.6V-4.2V;lo=75mA;Tr=10us 
Е 


се аи расла a 


Load Transient Vi=3.8V; lo=1-150mA;Co=1uF; 
Regulation Tr=50mA/1uS 


meme [0 [e pe qwe 
e me =. 


jus 
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[Parameter [Comments J mn [Tes | ox [on | 
а veoma И ___|25 ["] 
e ооа ЕНГІ 
В о _______" | | [жт 
сиы | — еее | 
ер БЕН БЕН 

ү үл 


Оп 
Application RF/TCXO 


wwcomm | | 
олрласиау | [эз р | 
ЕСІТІП ЖІГІТ! БЕНЕН ао | | 
[tine едіге | visav-a2viont25ma | Je fo [mw 
ту 


Line Transient Vi=3.6V-4.2V;lo=125mA;Tr=10us 15 30 
Regulation 


[Lead egulaton” [уєза\ле-3®та | ав ао м 
mV 


Load Transient Vi=3.8V; lo=1-250mA;Co=1uF; 40 
Regulation Tr-50mA/1uS 


ПА E 1 
[uem [маз — s» [9 | [тл] 
sms _____|Ешттаеу такву fo | | | | 


1us 


еф ета а | 


Output Voltage 1.8 — 3.3М, 10mV/step, 1.8V output default. 
ИМ 
ту 


Line Transient 30 
Regulation 
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[Parameter [Comments [№ | Tyna | mer [uo | 
Lem [esse me | [в e [ov 


Load Transient Vi=3.8V; lo21-50mA;Co-1uF; 
Regulation Тг-50тА/1и5 


ЕОс | pe m qw 
Lm — 2: жаа 


1us 


ic eu ME GEN 
Eu — г 
[Put ooun Res о ООО | | o | ом 
сы o Or 


LDO for Camera Core (VDDCAMD) 
Off 


КЕТО тст | 1: —[u СС 


Line Transient Vi=3.6V-4.2V;lo=75mA;Tr=10us 
m 


e ewe жЕ 


Load Transient Vi=3.6V; lo=1-150mA; 
Regulation Co=1uF; Tr=50mA/1uS 


висина 77 ИИ ә шм 
Сот КТО [жж | [т 
|РӨН 7 |Ғ-217Н2,0-75тА, Vbat=3.6V | е ЕВ ВИ 


jus 


ьа аа 
"m _ EE 
ТЕЛІ: Т | [39 | jew 


USB High Voltage(VDDUSB) 
USB IP (internal) 


Output Voltage 1.8 — 3.3V, 10mV/step, 3.3V output default. 
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[Parameter [Comments [ме | Teal | мах [un | 
оов | ОО | 
omae | — — О | з +] 
perve [кт — | Jo | [m] 
[ine reguston __|укавулацешти | [9 [wv] 


Line Transient Vi=3.6V-4.2V;lo=25mA;Tr=10us 15 30 ту 
a 


Lema [voros | [m ИСИ 


Load Transient Vi=3.8V; lo=1-50mMA;Co=1 uF; 
Regulation Tr=50mA/1uS 


ЕСС 0000 в шшш] 
C O ИЯ”, GLAS S s 


1us 


№ a гаг 
с a 
[Put Dawa Res о ООО ао | ом | 
с c | —— | сг | 


МВА LDO (VIBR OUT) 


Status after reset Off 


Application Voltage mode for VIBR 


Output Voltage 1.8 — 3.3V, 10mV/step, ЗУ output default. 


Dune | — з | 1 СЗ 
Е Е ООО | fo ШЕНГЕН 
И ese messes | |: |9 |] 


Line Transient Vi=3.6V-4.2V;lo=50mA;Tr=10us 
а 


Bud ыы 


Load Transient Vi=3.8V; lo21-100mA;Co-1uF; 
Regulation Tr=50mA/1uS 


ыа м 
Current limit Vi=3.8V 1200 |90 | тА ШИ 
PSRR F=217Hz,lo=50mA, Vi=3.6V ЕЛШІСІН БЕН СЕ 


jus 


moo or —— te 
[Put Sowa Res  |шотоғнеғ [| | 39 | [ww] 
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[Parameter [Gommens [ми | Typical | Max | Unit 
C | 
Analog Audio ГОО VB Voltage(AVDDVB)(Note5) 

юю ев | зо | ве |у 
роо еә | за зз |у | 
фоно во ЕС |за |у 
[ee — 7 [3 [59 ЕСЕСІН 
[em _________| за 34 [38]V | 
[ue ss ЕСЕК ЕЛГЕН 
[me О” [3 | за | |У | 
ЕТІЛГЕН БЕНЕН Е-Е БЕН ЕНЕГЕ 
ІІІ ЕЕЕ ТЕТЕ АЕ ШЕН ЕО С "V. 


Line Transient Vi=3.6V-4.2V;lo=75mA;Tr=10us 10 20 ту 
— 


Lem 2с И ИСИ 


Load Transient Vi=3.8V; lo=0-150mA;Co=1uF; 


Regulation Tr=50mA/1uS 


PSRR F=217Hz,lo=75mA, Vi=3.6V 


jus 


m RARO 
E] B i и пе ied 
LDO for CORE(VDDCORE) 

оао | — o —[ [= 
Dune [С — — 3 | ЕС 
[orp oitvotage [кш — | Jo | [m] 
Кос Deseemesww | |: pe jm. 


Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us 
Regulation 


Поа тенот азаитат ав [м [ту 


Load Transient Vi=3.8V; lo21-200mA;Co-1uF; 40 ту 
Regulation Tr=50mA/1uS 


[uem КЕ [|жж | m 
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PSRR F=217Hz,lo=100mA, Vi=3.6V 


= 


тра | Моголу (lout=Imaxi2) | 0. |Уо-0ЛУ (lout=Imax/2) | (lout=Imax/2) 


Put oom Fea [oono [| or 
fet С ОСИ Е а 
ЕЛЕСІ: | ШЕН БЕНЕН ШЕН БЕН 
О o | | — [1] 
[лови [ивы | O 


Output Voltage 1.8 — 3.3V, 10mV/step, 1.8V output 
default. 


| Output Current _ | | Output Current _ | 


EN LN 
omae | . — [9 |. СЕНГЕН 
Е [ктш — — [| [| [m] 
Поле reguston [visova —— | [s |9 [wv | 


Line Transient Vi=3.6V-4.2V;lo=25mA;Tr=10us 15 30 ту 
d 


Lem заиста _____|_| [e [ms 


Load Transient Vi=3.8V; lo=1-50mA;Co=1 uF; 
Regulation Tr=50mA/1uS 


CC 
e а ae вг НИС 


105 


тра | Моголу (ош-тахд) | —— а 
И с о 
Е Е БЕН ОЕ | fom 
“АМУ o — [= [=> 
Psn СТИ ЕС | fe 
Tma ТТЕЛТІГГЕ Т Јао feo [Ne [e 
[Me о ав [а 
ә ______ не | fo 
BTPACapless 
ша. т, 
| Status after reset | | Status after reset | reset (ШЕН БЕНЕН ү ТУ 
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[Parameter [Comments [м | Teal | мах [un | 
[ wem [зюуыВтА | | БЕН БЕН 


Output Voltage 1.8 – 3.3У, 10mV/step, 1.8V output V 
default. 


Output Current NEN 


Line Transient 
Regulation 


Vi=3.8V; lo=1-50mA; 
Tr=10mA/1uS 


Note1: IO voltage 1.8V. 

Note2. The PSRR listed means the worst value for all loading statuses and cover all frequency range. 

Note3: In our LDO design, it does not need remote cap. But in system application, sometimes power line is 
very long. So IR drop and noise coupling is worse, which maybe influence performance. If this cap is removed, 
that means we should give a restriction to PCB layout. For example, power line should be short and parasitic 
resistance should be small enough. 


Note4. The LDO VB is designed for audio block's power supply. For these LDOs are designed for internal 
power supply purpose, not for external power supply, so we do not care about the output voltage's error from the 
typical value, which means although the output min and max value is more than 1% error with the typical value, 
the audio codec can work well under these voltage supply. 


The output voltage level of LDO VB will be changed with the VBAT power supply automatically. So, the 
output voltage level over 3.3V can be achieved. For example, if the УВАТ-4.2У, the output voltage of LDO VBO 
will be 3.8V, if the VBAT dropped to 3.3V, the output voltage will be 2.9V. So, there will be no problem about the 
output voltage level. 


12.3Charger 

SC6531 provides an integrated Li-ion battery charger control module. With an external PNP 
transistor , a NMOS and a current sense resistor, SC6531 can control the charging of Li-ion 
battery. 
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чь 


Charger ~ 


Note: 


Figure 12-2 Charger application diagram, continuous mode 


Rs: charge current sense resistor, 0.068 ohm. Recommended type: KOA SL1TTE 


VCHG 
1000hm 
YDRV 
1 
M1 Q 
ISENSE 
% 
Ез 
8mohm 
УВАТЗЕМ N 
_ NÀ У _ ‚ to System 
‚ Battery 
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Table 12-2 Performance of charger circuit 
Main battery charger 
Symbol Description Condition Min Typ Max Unit 
Tol_vchg Tolerance of VCHG DC 28 V 
VCHG Power supply From charger 4.5 5.0 9.2 V 
VCHG ОУР V«5:0 6.1 
ус фия VCHG over voltage > Тур | ~9.2 | Typ у 
9 protection value Set level forlowto | *0.98 | 0.1\/ | *1.02 
high. 100mV/step step 
| VCHG over voltage 
oy protection hysteresis 600 ту 
width 
Supply under voltage 
Vuvh high threshold VCHG low to high 4.1 4.3 4.5 V 
Supply under voltage ; 
Мим! low threshold VCHG high to low 3.9 4.1 4.3 V 
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Vuvhys ГЕНЕ? ипдег voltage 200 mV 
ysteresis 
Vtrickle Trickle threshold voltage 1.95 2.05 2.15 V 
VBAT«1.1V 3 4 5 
Itrickle Trickle charge current Е 40 70 100 тА 
о 400 450 500 
4.158 | 4.2 4.242 
Vredo Programmable regulated | when charging 4.257 | 4.3 4.73 V 
9 output voltage finished 4.356 | 4.4 4.444 
4.455 | 4.5 4.545 
4.25 
VBAT_OVP_V<3 :0 ~ 
Vbaiovi Battery over voltage ы = dd Typ ^ e Typ V 
tecti | * % 
protection value 25mV/step 0.99 25mV/ 1.01 
step 
Typ. 300 Typ. 
; 300mA to 2200тА | -20% | ~400 +20% 
Imbat A Jue Suen DE to be selected by | тА 
СНОВ_СС_1<4:0> | ТУР. | 400 Тур. 
-10% | «2300 | +10% 
Charging termination СС* 
Istop current threshold when A be сура mA 
VBAT is in CV mode у Ве 
Idd Current consumption 2 3 mA 
Standby current from When charging 
ey VCHG finished 5 3 mA 
Current from VCHG to 
BB chip when over 9.2V<VCHG<28V 35 
voltage protection 
lov mA 
Current from VCHG to 
battery when over 9.2V«VCHG«28V 0 0 0.01 
voltage protection 
Ipd Power down leakage Without VCHG 1 ША 
VCHG=0; 
Irev Reverse leakage current VBAT-4.2V 1 ША 


12.3.1 Charging Process 


A charge cycle begins when the voltage at VCHG pin rises above 4.5v . If the VBAT is less than 
1.1у, the charger enters active charge mode. In this mode, charger supplies approximately 10mA 
charge current to active the battery. If the VBAT is more than 1.1v and less than 2.05v, the charger 
enters small current charge mode. In this mode, charger supplies approximately 70mA charge current 
to bring the battery voltage up to a safe level for full current charging. When VBAT voltage rises above 
2.05V, the chargers enters full current 450mA charge mode, and after software up when VBAT>3.05V, 
charger uses a constant-current algorithm mode. When VBAT approaches the final regulated voltage, 
which could be set by СНОН END У<1:0>, charger enters constant-voltage mode and the charge 
current begins to decrease. When the charge current drops to 50mA~200mA or the timer is out of the 
time, the charge cycle ends. 
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12.3.2 Charge standby 

When the charger is in CV mode and the current falls to 40% of the full current, charger produces 
a signal ^CHGR CV STATUS' to digital part, and the software knows the charger has been into CV 
mode and starts a timer to count charge time for an hour or other. The charger will be power down by 
the software in the time set by the software. Or the charger will be power down by the software if the 
charging current is less than the termination current which could be setted by software. 

In the above two circumstances, charger goes into standby mode. In standby mode, charger 

ceases to provide charge current to the battery. 


12.3.3 Recharge Control 

If charger power supply is connected, software can control for recharge after the initial charge is 
finished. The software will let “CHGR_PD” be “0” when the following conditions are met: 

СНСОМ- 1, indicating the charger power supply is connected and its voltage is > 4.5 V, 

The initial charge is done(hardware power down), or counting timer is out of the time (software 
power down), VBAT is less than some predetermined value, ex. 4.15V. 
If the above conditions are met, the charger will recharge the battery until the battery is full charged. 


12.3.4 Over current protection 


In charge cycle, if the charge current is above 2*programmed current, the charger ceases to provide 
charge current to battery and enters to power down mode(hardware). 


12.3.5 Over voltage protection (hardware) 


In the charging process, if VBAT is charged over a value, which could be set by 
УВАТ OVP У<3:0>, the charger goes into VBAT over voltage protection mode and will be power 
down by the hardware and produce the signal “ВАТ ОМ)” to be high. As long as VBAT is below the 
maxim value set by VBAT OVP У<3:0>, “ВАТ ОМ!” keeps low. 

If VCHG is detected by the hardware over a value, which could be set by VCHG_OVP_V<5:0>, 
the charger goes into VCHG over voltage protection mode and will also be power down by the 
software and produce the signal "СНОК_ОМР to be high. And in any time, when VCHG is above 9.2V, 
the charger will be power down directly by the hardware. When VCHG falls into the normal range of 
value, the charger will go on working. There is a hysteresis value about 600mV between VCHG over 
voltage protection value and recovery value. 
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Full current 
A 450~1200mA 


Charging 
current 


CHRG_CV_STATUS=1 
@0.4*Full current 


3.05V-4.18V 


2.05V-3.05V 
| Termination current 


set by software 
A 


1.1V-2.05V 


| > 
4.18V~4.2V 
Каи The end voltage VBAT 
could be set to 
4.35V 
Full current 
450~1200mA 
A m 
. 
t 
Charging : 
current Current slope: | 
100mA/16mS 300mA — 
200mA 
70тА 
The end voltage 
50mA | | could be set to 
| | CV mode when 4.35V 
OmA a М8<‹УВАТ4А2 D 
era > 
C Bm 2° 6415 > Типе 
VCHG insert 16m$ 
CHG_ON=1 


Figure 12-3 Charging current vs time ура! and time 


12.3.6 Calibration table 


Charging end voltage mainly depends on charger’s ref. voltage, which is about +/-5 % accurate. 
So if +/- 1% accurate charge end voltage is required, charger must be calibrated by software setting 
CHGR_CV_V<5:0>. Software can calibrates charger depends on the charger's ref. voltage, which 
could be read through an 10bit AUXADC. 


Table 12-3 Calibration table of charger 


Spreadtrum Communications, Inc., Confidential and Proprietary 873 of 989 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[ГЄЗ$РВЕАВТВИМ | SC6531E апа SC6531M Device Specification 


Spreadtrum Communications, Inc., Confidential and Proprietary 874 of 989 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[ГЄЗ$РВЕАВТВИМ | SC6531E апа SC6531M Device Specification 


1. 046521 


12.4Charge Detector 


12.4.1 Time out Detect 


When VBUS is greater than certain threshold, A voltage of Vdp_src will be applied on th 
D+ pin after battery voltage exceed the dead voltage threshold and a timer is started at 

the same time. If battery voltage doesn’t exceed weak voltage threshold before it times 

out, charger will be powered down and FSM go back idle. 


12.5LCD Backlight LED Driver 


The LCD Backlight module provides four matched current sources, sinks up to 45 mA of load 
current to accommodate each of the White LEDs. The module uses current mirror to construct LCD 
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backlight driver. The reference current source ISET internally. It requires no charge pump. Brightness 
can be controlled by software. The module is in shut down mode when the whtled_pd is active. 


VBAT 


AVDD 


WHTLED_IBO 


Figure 12-4 LCD backlight LED driver application 


Note1: D1 in the diagram must be connected to a LED when in use, otherwise the LED driver 
current control bits will not be effective. 


Table 12-4 Performance of LCD backlight LED driver 


ar „С 
0000(min current) (default) 5 | | 
007 Ш |. 
[0 ew NV uO | 
NN о | | 
СМУ ,.2 ||| 
оо ПИ ЗИ - 
в | | | | 
ош“ М2" cO |е | | 
о 116 | - 
(01 јо |__ 
о |1 |8 |__ 
pom 
foo 
fot 
ao 
ли | | | 
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12.6 Keypad Backlight LED Driver 


The keypad backlight driver is constructed with current mirror. 


VBAT 


AVDD E D 04 
KPLED_OUT 


Figure 12-5 . Keypad backlight LED driver application 


“ 


Table 12-5 Performance of Keypad backlight LED driver 


рата | CondiionsiGammente [min [турса [Мех [Unt 
ЕІШІЛІГІЛІГІТ ‘| [э | — 
и _________ је [ 
ww < О] | - 
for i | 
оо АУ os | 
CC ы ји | 
ху с | [je БЕН 
Hw о БЕН СЕ БЕН 
He 7 [8 | — 
foo | jm | - 
hmc  — ë | |ws | 
[m ПО je | 
ma — | [e | 
ІШ  — f [ws | — 
[m  — | ве | 


12.7 Auxiliary Analog-to-Digital Converter (ADC) 


The auxiliary ADC is a 12-bit successive approximation A/D converter. The ADC has 32 input 
channels, which include internal analog circuit used to monitor battery voltage, charging current and 
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voltage, and the four channels are for external usage. Four channels are specially used for touch 
panel. Special offset cancellation is applied in the ADC. 


CHO VBAT_DET 

m — — d 

CHI general input 

E ——— 
CH2-5 Internal charger 

я- 

CH6 Headmic input 

А AuxADC ң--------- 

ux ; 

CH7~8 ГОО input 

-- 
СН9 HALF_VREF_DET 

--------- 

СН10-31 Reserved/Unused 
ң-.------- 


Figure 12-6 AUXADC circuit 


To ADC 


| 


Figure 12-7 AUXADC channel 1 circuit 


NOTE: User channel supports the current source detection or resistor divide detection modes. 


Table 12-6 Performance of the Auxiliary ADC 


Paramor Тоонот сотта | win [туром | max Гони | 
wey | | 
нымы | [LOL e] 


СТИ —  — a И И 
WeewawwWery — | — — | | |" ав 
лао Genera noure [тї | —| 32 | fy 
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О ООО | ЕО [у 
ООО CCC |] 


12.8 ЧМО 


The UVLO (Under Voltage Lockout) function prevents startup when initial voltage of the 
main battery is below the 2.95 V thresholds. The UVLO circuit is used to provide more stable 
operation. After turning on power, the UVLO function keeps the internal circuit in the standby state 
until 16ms' after the main battery’s voltage reaches the UVLO voltage, there is 3.0V, so as to 
reduce supply current, avoid mis-operation and prohibit PMU to work when supply is surging. If 
the main battery’s voltage is below 2.7V or above 4.9V for longer than 2ms, the UVLO circuit will 
give a signal to the internal circuit that the main battery is low/high power, which need to be 
powered down. 


A UVLO filter is designed to remove the glitch under 2ms, and 16ms recovery time is added. 
Once chip enters UVLO state, it draws very low quiescent current, typically < 50 uA. 
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Р Јаве 


РОК УВАТ М 


Fig.1 
| | —»2ms «—— 
zeus ч ik пе 1618. ------------- > 


РОК_УВАТ_М 


PMU OFF 


POR_VBAT_N( if uvho_en=1) EY 


PMU OFF 


РОК VBAT М does NOT 
change (if uvho еп-0) 


Fig.3 


Figure 12-8 UVLO function 


Note: 


For ОРТ AUTO PWON bonding option 1,іһе UVLO recovery time is 128ms,and For 
ОРТ AUTO PWON bonding option 0,іһе UVO recovery time is 16ms. 
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12.9 Band-Gap 


The band gap block provides the first level reference for all LDO's except LDO RTC. When 
system is reset, it will be on. 


Note: 
When Band-gap is powered off, all LDOs except LDO ВТС will be disabled. 


When BG is power off, OTP should Power off too. However, when BG is power on, ОТР can 
be either power on or power off. 


12.10 ВТС Reset 


In this РМС RTC reset circuits is added to reset real time counter when VDDRTC is too low to 
keep the RTC domain running. The circuits is supplied by VDDRTC. 


Table 12-7 Electrical Characteristics - RTC Reset Part 


PARAMETER CONDITIONS 


When VDDRTC 
drops from a 
normal level 
Reset voltage of VDDRTC voltage, e.x 2.8V 


Average current 
consumption 
from 
VDDRTC-2.8V 
to 

Current consumption VDDRTC=1.1V 


Battery 
removed off 
VDDRTCÁ 


2.8V 


POR RTC N 


Time 


Figure 12-9 ВТС reset function 


12.11 Battery Presence Detection 


BPD works in either voltage mode or current mode. For voltage mode, LDO VDD18 provides a 
1.8V reference voltage to external NTC resistor, and for current mode, internal chip provides a 
accuracy current source, which's range is from 2.5uA to 1600А, to external NTC resistor. 


Table 12-8 Electrical Characteristics - BPD 
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PARAMETER CONDITIONS 


Output reference When УВАТ>2.95У, 
voltage at system on, or 
BATDET_VREF VCHG>4.3V 


When 
VBAT>2.95V,system 2.5~160ЏА, 
Output current source to | оп and current mode 


Typ+2% 
NTC resistor is selected 


When NTC resistor 
is added and the 
BPD comparator 
can detect the 

the voltage range of presence of a 
BATDET battery 


LDO VDD18 
1% 
BAT DET 
AUX 
ADC 
1% 
УВАТ 
15:2У: is 
LN ao ies 
A \ | COME BAT DET OK 
SUN 5 
a 24 


Figure 12-10 1.8V reference voltage mode 


-VBAT 
МО 
5 3 
AUX Current EN \ 
ВАТ ПЕТ 
УВАТ 
„ТЇ Vref | Nn 
ИЕ N + = 
Tad) | COMP— ВАТ DET OK 
“са” аа 


Figure 12-11Current source mode 
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12.12 Power on Control 
12.12.1 Power on Procedure 


12.12.1.1 Introduction 


Baseband chip will be powered on by following three ways when the battery voltage is 
in normal state(2.95V<VBAT<4.8 V). 


= Pulling power key low(user push power key) 
= Valid charger plug-in 
m РТС alarm expires 


Whenever either one of power key, charger plug-in and RTC alarm actives in power- 
off state, Baseband chip will start the power on sequence as follows. That will turn on 
ВАМОСАР, VDDCORE, VDD18, VDDDCXO. VDDRF, VDD28, VDDSF, 
VDDUSB during power on reset active stage. And the microprocessor will start in 
nearly 13ms after PWR_RESET_N goes high. 
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Power-off 


PBINT>47 ms ? 


LDO Sequence ON 


PBINT>161ms ? 


ARM BOOT 


PBINT>1000 ms ? 


Power-on 


PBINT> 
7S_THRESHOLD 
(default7s)? 


7s Reset Mode=HW? 


Power-off 


PBINT Release? 


LDO ON After 
149ms 
ARM BOOT After 
46ms 


Figure 12-12 Power Button Power-on Progress 


PBINT Release? 


ARM BOOT After 
141ms 
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12.12.1.2 Timing 


PWR_KEY | Must stay low at leant itd |PWR_ON_RDY | S | | 
(РВІМТ) | < | Tpwr3 


| | | LDO reset(optional) | 
трио SÇ ааа чен 


— i-BandGap 5- VDDRE у | N 
Power , 2=VDDCORE 6= 0028; | | "РРА 7] ШЫ 
| т uM ET VDD18 ТЕ VDDSF | | 
| р — ja Treset0 4-VDD DCXO 8-! урру$в C H | 
| Tpwr2 a | | 
PWR_RESET_N | | | | | 
(EXT. Н5Т B) 7 Тропгау | | | 
| — i || 
| | BE | | 
PWR_ON_RDY | | | 1 
Tpoffrdy(default 75) 
PWR OFF RDY | | сс 
сс i << { 
Y H > 
PWR STATE ОБЕ Power-on Sequence 5 iON | ОҒЕ | Ромег-оп Ѕедиепсе | ом OFF 
| D) Н SS H | 


Integrated 7s reset circuit supports below two mode by SW select: 
—Reset PMU together 
—Reset ARM core only 


Figure 12-13 Power-on/off Sequence by Pressing Power Button 


Table 12-9 Power-on timing parameter 


[Parameter [Comments [win [Typ [we [Unt 


Sequence time intervals 

Тру/г0 Power-on event to BG on 

Tpwr1 BG on to first Power LDOCORE on 
Tpwr2 Delay between LDO turn-on 

Tpwr3 PWR_KEY = Н to PWR_ON_ RESET =H 


TresetO Last LDO on to РУУН ON RESET =H 
Tponrdy Power-on ready waiting time 

Tpoffrdy Power-off ready waiting time(configurable) 
Tspoff Software power-off delay time 


Note: 1), Typical timing parameter is calculated based on accurate 32.768K clock. 


2), Tpwr0/1, Tponrdy, Tpoffrdy and Tspoff could not be measured outside since they are related 
to internal signals. 


3), Tpwr3 can be only measured in the HW long reset mode. 
4), Tponrdy, Tpoffrdy and Tspoff depends on different baseband chip. 
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12.12.2 Power on Sequence 


12.12.2.1 Power on with Initial VBAT 


PBINT/CHINT/ CHIP ARM 
ALMINT START START 
VBAT 
RTCVDD | 16+78 ms | | | 
| по | | | | 
! i 13C(102ms)/ | | 
por_vbat_rst_n | | < _6С(47тз) у 9C(47 тө) 1318 
Ido_seq_rst_n 
por_rst_n | 
ext_rst_b | | | | | | 
Вапа OX < 
бар : | 
LDO 297та X 
Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 Stage 6 


Figure 12-14 Power on with initial VBAT 
12.12.2.2 Power on with Stable VBAT 
CHIP ARM 
PBINT/CHINT/ALMIN 


START START 
VBAT 


RTCVDD 


por vbat rst n 


| 13C(102ms)/ 
k 6C(47ms) 


Ido_seq_rst_n 


por_rst_n 
ext_rst_b 
Band 
Gap 
LDO 297ms <> | | 
Stage 4 | Заде 5 | бізде 6 | 


Рочге 12-15 Power on with Stable УВАТ 
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12.12.2.3 Power on detail sequence between bandgap and LDO/BUCKS 


Start Power on Sequence 


| | ВООТ 
PBINT/ | | 
PBINT2/ | 
CHGR INT | | 
| 
| | 
| 
Вапа Сар | | 
| | 
| 488и5(ур | 
РОМЕВ | | 
| < AN, 
| | 48ms(typ) 18ms(Ddie) 
EXT RST B | оты ~ 
| ІШ | 
| 1=VDDCORE | | | 
| 2-VDD18 | | | 
| 3- VDD18 DCXO ! | 
| ’ 4=VDDRF18 | 
5-VDD28 
6-VDDSF 
7-VDDUSB33 
Figure 12-16 Power on detail sequence 
12.12.3 Global Reset 


There are several ways to generate a global reset to reboot except power-on reset. All the power rails 
will be reset to default status at the same time. 


12.12.3.1 External Pin Reset 
A dedicated external pin is implemented to reset global chip. This reset could only work in power-on 


mode. 


PWR STATE 


EXTRSTN 


EXT RST.B 


ARM BOOT 


«31.25ms 


— -- 


Ma mS , >31.25тв | 


46-55ті, 
\ 


Figure 12-17 External Pin Reset 
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12.12.3.2 VBAT Monitor Reset 


The VBAT monitoring circuit of UVLO and UVHO is designed to do the supervision of system supply. 
Global reset will be triggered once VBAT voltage is abnormal 


PWR STATE OFF ON 


PBINT/ 
4.8V > CHGR_INT/ 
: АМ INT 


VBAT 


POR_VBAT_N 


POWER | 102ms 


Figure 12-18 VBAT Monitor Reset 


12.12.3.3 Watchdog Reset 
A watchdog is designed to trigger global reset once software falls into unknown state. 


ARM BOOT 


WDG RST | © 30.5us 


EXT RST B 


Figure 12-19 Watchdog Reset 


12.12.3.4 Power Key 7s Reset 


There is a power key 7 seconds reset function can generate global reset, it includes one-key mode 
and two-key mode. One-key mode only need to press PBINT longer than 7s(default) will generate 
reset, two-key mode must press PBINT and EXT. RSTN longer than 7s at the same time will generate 
reset. 


Both one-key mode and two-key mode include: 
1. hardware long reset; 

2. hardware short reset; 

3. software long reset; 
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4. software short reset; 


Relative Register: 


POR_7S_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


эпо Nw fo | SSCS 

PBINT_7S_FLAG | [15] RW NA Write 1'b1 to this bit will clear 

_CLR pbint_7s_flag. 

EXT RSTN FLA | [14] RW NA Write 1'b1 to this bit will clear 

G CLR ext rstn flag. 

CHGR INT FLA | [13] RW NA Write 1'b1 to this bit will clear 

G CLR chgr. int flag. 

А сва [12] RW NA Write 1'b1 to this bit will clear 
pbint2_flag. 

ee FLAG_CL | [11] Write 1'b1 to this bit will clear 
BAM I flag. 


LECCE ТЕН ГЕШ СН [CR 

КЕҮ2- 7S_RST_E |: —— -key Reset Mode; 
0: Two-key Reset Mode; 

PBINT 7S RST 0: long reset; 

SWMODE 1: short reset; 


PBINT 7S RST | [7: 4] RW NA 0x6 The power key long pressing time 
THRESHOLD threshold: 
0-1: 2$ 
:35 
:45 
:55 


EXT_RSTN_MOD | [3] RW NA 0х1 EXT_RSTN PIN function mode when 
E 1кеу 7S reset 
0: EXT_INT 
1: RESET 
PBINT_7S_AUTO | [2] RW NA 0х1 RTC register 
_ОМ ЕМ PBINT 7S AUTO ОМ ЕМ 
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PBINT_7S_RST_ | [1] RW NA 0: enable 7s reset function; 
DISABLE 1: disable 7s reset function; 


PBINT_7S_RST_ RW NA Ox1 0: software reset; 
MODE 1: hardware reset; 


POR_SRC_FLAG 


Field Name Type Reset Description 
Value 


POR_SRC_FLAG | [14: 0] 0х0 Ромег оп зоигсе Над: 
[7]: Long pressing power key reboot hardware 
flag, set when 
PBINT=0>PBINT_7S_THRESHOLD, clear after 
power down. 
[12]: Long pressing power key reboot software 
flag, set when 
PBINT=0>PBINT_7S_THRESHOLD, clear by 
pbint_7s_flag. 


More details as below: 


12.12.3.4.1Опе-Кеу mode 


Set KEY2_7S_RST_EN=1 to enter One-key mode, In One-key mode, only need press power key 
longer than 7s will cause reset.There are three kinds of reset. 


12.12.3.4.1.1 Hareware 7s Reset 
One kind of this action which is named hardware reset will shut down all power rails. 
Set register POR_7S_CTRL bit0 PBINT 75 RST MODE-1 to use hareware 7s reset. 


12.12.3.4.1.1.1 Long Reset 
Set POR_7S_CTRL bit8 PBINT_7S_RST_SWMODE=0 to choose long reset, 


If the power key is pressed longer than certain time (7s by default). Reboot will be performed as long 
as the power key is released. It’s shown in following figures. 
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<46ms 2678 = >75 


РВІМТ 


EXT RST B | | ку № = 


РОУ/ЕН 


Figure 12-20 Power Key 75 Hardware long Reset 


12.12.3.4.1.1.2 Short Reset 
Set PBINT. 78 RST SWMODE-1 to choose short reset. 


<46т5 | <75 


РВІМТ 


EXT RST B 


POWER 


Figure 
12-20 Power Key 7s Hardware short Reset 


12.12.3.4.1.2 Software 7s Reset 
Software reset will not shut down power rails, it will just cause a logic reset. 
Set register PBINT 75 ВТ MODE-0 to use software 7s reset. 


Software reset also contains long reset and short reset. 


12.12.3.4.1.2.1 Long Reset 


Spreadtrum Communications, Inc., Confidential and Proprietary 891 of 989 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[ГЄЗ$РВЕАВТВИМ | SC6531E апа SC6531M Device Specification 


Set PBINT_7S_RST_SWMODE=0 to choose long reset, 


If the power key is pressed longer than certain time (7s by default). Reboot will be performed as long 
as the power key is released. It’s shown in following figures. 


<46ms | <7$ 
| | у A Se nena Noe a 3 
ME | | | ARM 
|| | | | START 
PBINT | | 
poe | 
EXT RST B | | 4805 
| 13ms 
POWER high 
Figure 12-21 Power Key 7s Software Long Reset 
12.12.3.4.1.2.2 Short Reset 
Set PBINT 75 ВТ SWMODE-1 to choose short reset. 
| «7s 
« o à 
= | | | | АВМ 
| | | | | | START 
PBINT | | | | 
m | | | 7.075 | 
EXT RST B | | | _39тв 


РОМЕН high 


Figure 12-22 Power Key 7s Software Short Reset 


12.12.3.4.2Two-key mode 
Set KEY2 75 НҺ5Т EN-0 to enter Two-key mode. 
In Two-key mode, It must press both power key and external reset key longer than 7s will cause reset. 


12.12.3.4.2.1 Hareware 7s Reset 


One kind of this action which is named hardware reset will shut down all power rails. 
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Set register POR_7S_CTRL bit0 PBINT_7S_RST_MODE=1 to use hareware 7s reset. 


12.12.3.4.2.1.1 Long Reset 


Set POR_7S_CTRL bit8 PBINT_7S_RST_SWMODE=0 to choose long reset, 


If the power key is pressed longer than certain time (7s by default). Reboot will be performed as long 


as the power key is released. It’s shown in following figures. 


>75 
= > 
ARM 
START 
PBINT 
‚ >75 
есен > 
EXT RSTN 
7.07s 
SE Zh WA < 437ms 
EXT RST B 
ey 13ms 
POWER 
Figure 12-23 Power Key 7s Hardware long Reset 
12.12.3.4.2.1.2 Short Reset 
Set PBINT 75 ВТ SWMODE-1 to choose short reset. 
>75 
= > 
| ARM 
| START 
PBINT 
>7s 
- > 
EXT_RSTN 
, 7807s абв 13ms 
EXT RST В inii NEM 
POWER 
Figure 
12-24 Power Key 7s Hardware short Reset 
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12.12.3.4.2.2 Software 7s Reset 
Software reset will not shut down power rails, it will just cause a logic reset. 
Set register PBINT_7S_RST_MODE=0 to use software 7s reset. 


Software reset also contains long reset and short reset. 


12.12.3.4.2.2.1 Long Reset 
Set PBINT 7S RST SWMODE-0O to choose long reset, 


If the power key is pressed longer than certain time (7s by default). Reboot will be performed as long 
as the power key is released. It's shown in following figures. 


| 27S | 
E > 
| | АВМ 
| START 
PBINT 
>78 , 
А > 
EXT_RSTN 
EXT RST B 
high 
POWER 


Figure 12-25 Power Key 7s Software Long Reset 


12.12.3.4.2.2.2 Short Reset 
Set PBINT 75 ВТ SWMODE-1 to choose short reset. 


Power key 7s short reset is shown in following figure. 
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ARM 
START 
PBINT 
EXT_RSTN 
EXT_RST_B 29785 
POWER high 


Figure 12-26 Power Key 7s Software Short Reset 


12.13 Power Sleep Control 


12.13.1 Introduction 
Sleep control scheme inside РМС includes 14 LDOs. All the LDO except VDDBK are divided into 
three kinds of control: power-off , low power mode and staying on normal mode under sleep mode. 
The details of power in sleep mode are shown as below. 


Table 12-10 Power Sleep Control Introduction 


N CHIP SLEEP CHIP SLEEP EXT XTL EN XTL BUF EN CHIP SLEEP CHIP SLEEP EXT XTL EN XTL BUF EN 
ame Power Off Power On Power On Power Оп Into LP Exit LP Exit LP Exit LP 

VDDCAMA YES YES YES YES YES YES YES YES 
VDDSIMO YES YES YES YES YES YES YES YES 
VDDSIM1 YES YES YES YES YES YES YES YES 
VDDSD YES YES YES YES YES YES YES YES 
VDD28 YES YES YES YES YES YES YES YES 
VBATBK NO NO NO NO NO NO NO NO 
VDDVIB YES YES YES YES NO NO NO NO 
VDDBTPA YES YES YES YES YES YES YES YES 
VDD18 DCXO YES YES YES YES YES YES YES YES 
VDDUSB YES YES YES YES YES YES YES YES 
VDD18 NO NO NO NO YES YES YES YES 
VDDSF YES YES YES YES YES YES YES YES 
VDDCAMD YES YES YES YES YES YES YES YES 
VDDCORE NO NO NO NO YES YES YES YES 
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Note: 

The behavior of power in sleep mode must be archived by that software configurates relative 
registers. The all powers stay on normal mode under sleep mode in default state. 

The LDOCORE is droped when PMIC goes into sleep mode. The software need set registers to 
archive this behavior. 


12.13.2 Interface 
1. CHIP_SLEEP 


Pin CHIP_SLEEP controlled the all powers of PMIC into sleep mode , but the influence of 
CHIP. SLEEP is configurable by software , in other word , software must set relative registers 
to affect the behavior of power in sleep mode. 

If CHIP SLEEP is high , the PMIC will input into sleep mode. If CHIP SLEEP is low , the 
PMIC will be wake upo 


2. EXT_XTL_EN , XTL_BUF_EN 
The EXT_XTL_EN , XTL_BUF_EN is pins for waking all powers up in sleep mode. Same as 
above , software need to set relative registers for validation of these PINs. 


If the pins are high , the PMIC will be wake up. If the pins are low , the PMIC will not be 
affected. 


12.13.3 _ Register 
SLP_CTRL 


0x000000DC SLP_CTRL(0x00000000) SLP_CTRL 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 | 16 


~ О 
вазе | | |] ОС О С КЕКЕ 
pe ЕС БЕ Е ИС СЕ С Е ИС 


Reserved 


2 
Reserved m erv 


SLP CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lee: [эпо [а fo | 


Е cm е 
поо тен m mw [м fo [ipo canbe conroted by orema | 
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SS _____ 
ae | |ы С Ги 


SLP IO EN [1] —— PAD sleep enable in deep sleep 
mode 
SLP LDO PD E ALL LDO and DCDC power down 
N enable in deep sleep mode 
SLP LDO PD CTRLO 
0х000000Е0 SLP LDO PD CTRLO(0x00000000) SLP LDO PD CTRLO 


| et з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 l'as | 22 | 21 | zo | 19 | 18 (17 |16 | 


Reserved 
wef 
[Reset | о | о | о | о | о |о | о | о | о | о [о о [о1о [о | о] 
ee eee eee р + 


erv erv 
ed ed 


Too cl 


SLP_LDO_PD_CTRLO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


СС ГГ. e |9 - 


SU LDORF PD | [15] — RF power down enable in deep 
sleep mode 

ES LDOSF PD | [14] LDO SF power down enable in deep 
sleep mode 

УР LDODCXO - [13] LDO DCXO power down enable in 

PD EN deep sleep mode 

SLP LDOBTPA  |[12] RW NA LDO BTPA power down enable in deep 

PD EN sleep mode 


EDEN DEP [11] RW NA LDO VDD28 power down enable in 
deep sleep mode 

sn LDOSD PD | [10] LDO SD power down enable in deep 
mmu umm mode 


ЕСЕП | 


Е LDOUSB- P а USB power down enable in deep 
каше mode 


шома [пт [о Nw 9 — 
ти ТЕП СЗ ИО КЕ н 
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SLP LDOCAMD | [5] RW NA LDO CAMD power down enable in 
PD EN deep sleep mode 
fesened Ja [Ro [а | ү — 


SLP_LDOCAMA_ | [3] RW NA LDO CAMA power down enable in 
PD_EN deep sleep mode 


Deed ССИ 9 | __ ————— 


SLP LDOSIM1 P | [1] RW NA LDO SIM1 power down enable in deep 
D EN sleep mode 
SLP LDOSIMO P RW NA LDO SIMO power down enable in deep 
D EN sleep mode 


SLP LDO LP CTRLO 
0х000000Е4 SLP LDO LP CTRLO(0x00000000) SLP LDO LP CTRLO 


| em |з1 | 30 | 29 [28 | 27 | 26] 25 | 24 | 23 | 22 | zt | 20 | 19 | 1 | 17 | 16 


Reserved 
[туре [o 
| Reset | о | о | о [фо | о | о | о | о | о | о | о | о | о | о |o 
ВЕЗАО ба какаа е иу НЫ 


SLP_LDO_LP_CTRLO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ОВС С [w [o9 |. —  —  — — — 
SLP LDORF LP | [15] RW NA LDO RF low power mode enable in 
EN deep sleep mode 
SLP-LDOSF_LP_ [14] RW NA LDO SF low power mode enable in 
deep sleep mode 


SLP_LDODCXO_ | H3] LDO DCXO low power mode enable in 
LP_EN E sleep mode 


ms ша qe qe С 


SL e br d Т mM VDD28 low power mode enable in 
deep sleep mode 


ІР LDOSD LP [10] LDO SD low power mode enable in 
. EN deep sleep mode 

0: Disable 

1: Enable 
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SLP LDOVDD18 RW NA LDO VDD18 low power mode enable in 
Р EN deep sleep mode 


SLP LDOUSB L RW NA LDO USB low power mode enable in 
P EN deep sleep mode 

0: Disable 

1: Enable 


кее [m Ro [majo р —— — — — —] 
ее [ы [о а fo) — — — — — ——3] 


SLP LDOCAMD | [5] RW NA LDO CAMD low power mode enable in 
LP EN deep sleep mode 

0: Disable 

1: Enable 


mes [m pe qe — 


SLP- LDOCAMA_ LDO CAMA low power mode enable in 
P_EN 


deep sleep mode 

0: Disable 

1: Enable 
SLP LDOCORE . LDO CORE low power mode enable in 
LP EN deep sleep mode 

0: Disable 

1: Enable 
SLP LDOSIM1 L LDO SIM1 low power mode enable in 
P EN deep sleep mode 

0: Disable 

1: Enable 
SLP LDOSIMO L LDO SIMO low power mode enable in 
P EN deep sleep mode 

0: Disable 

1: Enable 


LDO CORE SLP CTRLO 
0х000000Е8 LDO_CORE_SLP_CTRL0(0x00000000) LDO_CORE_SLP_CTRLO 


| em |31 | 30 | 29 | 20 | 27 | 26 |251 26 | 23 | 22 | zt | zo | 19 |18 | 17 | 16 


Reserved 
We Um SSS 
Peset | rp ejje] 
Е Е CCS EG ЕЕЕ АИК 


4-[- 


аа 5 oog 
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LDO_CORE_SLP_CTRLO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


желез [этно [а И 
Ee — dies po и си пи 
pee [rs о qe fo 


SLP | pr eee = ——— CORE power drop enable in deep 
DRO sleep mode 

LDO CORE SLP [1] LDO CORE wakeup voltage step 

OUT STEP EN enable 

LDO CORE SLP RW NA LDO CORE sleep voltage step enable 
.|N STEP ЕМ 


LDO CORE SLP CTRL1 


[i [ oT [2 [ [25 [25 [а [з] [т |» [з [тв [лт [6] 
| uo omm ОТ 


Reserved 


LDO CORE SLP CTRL1 


Field Name Type pt Reset Description 
Value 


ze [csi [ra 7 pe — o 
мөні || Te fo 


LDO CORE V S |[11: 6] — CORE sleep control of step1 

LP STEP1 

LDO CORE V D | [5: 0] RW LDO CORE control bits in deep sleep 
S mode 


LDO CORE SLP CTRL2 


ви o [о [2 o [e [5s [55 [и T [2 [7] Го T [ [пе] 
Dm и 


Reserved 


| те | cuu 
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EZ3 | БЕН ИЕ И ЕИ ЕИ И ЕИ ИЕ ИШ И И ИЕ 
(ви |15 | 14 [яз | 12 | п | по о [е | у | е | 5 |4|з] 2 [1 [о 


| Мате | ___ esened ||| LDO_CORE_V_SLP_STEP3 LDO_CORE_V_SLP_STEP2 


LDO_CORE_SLP_CTRL2 


Field Name Type Sati Reset Description 
Value 


E RO aT 
Teona | пела ао [А [о 


50. CORE V_S | [11:6] — LDO CORE sleep control of step3 
ІР 5 

LDO CORE V S |[5:0] LDO CORE sleep control of step2 
LP STEP2 


LDO CORE БІР CTRL3 


ви Ja Do [2 [7 [o o 74 [5 [ [7 [ D D [v [e 
Teme [Cd 


Reserved 


LDO_CORE_SLP_CTRL3 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Tena ЕЕ С [а 9. 
ЕО пета С [А [о 


T CORE VS | [11:6] — LDO CORE sleep control of step5 
LP 5 

LDO CORE V. S | [5: 0] LDO CORE sleep control of step4 
LP STEP4 


LDO XTL ENO 


SC EE ed Ee ЕНЕЛ КИКИ КА ЕС 
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кү гр ү 5 


LDO_XTL_ENO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


peser 20 [FOE ASLO 

LDO DCXO EXT. | [15] койшы ОСХО сап be controlled by 

_XTL_EN EXT_XTL_EN(from PAD) if this bit is 
set 

LDO_DCXO_XTL | [14] RW NA LDO DCXO can be controlled by 

_BUF_EN XTL_BUF_EN(from PAD) if this bit is 
set 

LDO_CORE_EXT | [13] RW NA LDO CORE can be controlled by 

_XTL_EN EXT_XTL_EN(from PAD) if this bit is 
set 

LDO_CORE_XTL | [12] RW NA LDO CORE can be controlled by 

_BUF_EN XTL_BUF_EN(from PAD) if this bit is 
set 

LDO_SIMO_EXT_ | [11] RW NA LDO SIMO can be controlled by 

XTL_EN EXT_XTL_EN(from PAD) if this bit is 
set 


LDO SIMO XTL | [10] RW NA LDO SIMO can be controlled by 

BUF EN XTL BUF EN(from PAD) if this bit is 
set 

LDO SIM1 EXT RW NA LDO SIM1 can be controlled by 

XTL EN EXT. XTL EN(from PAD) if this bit is 
set 

LDO SIM1 XTL RW NA LDO SIM1 can be controlled by 

BUF EN XTL BUF EN(from PAD) if this bit is 
set 

LDO CAMA EXT | [7] RW NA LDO CAMA can be controlled by 

 XTL ЕМ EXT. XTL EN(from PAD) if this bit is 
set 

LDO CAMA XTL RW NA LDO CAMA can be controlled by 

BUF EN XTL BUF EN(from PAD) if this bit is 
set 


LDO CAMD EXT | [5] RW NA LDO CAMD can be controlled by 
EXT XTL EN(from PAD) if this bit is 
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| XIL ЕМ | ЕМ 


о се ee XTL — — 2 CAMD can be controlled by 
XTL_BUF_EN(from PAD) if this bit is 
set 

LDO VDD18 EX | [3] LDO VDD18 can be controlled by 

T XTL EN EXT XTL EN(from PAD) if this bit is 
set 


LDO VDD18 XT | [2] RW NA LDO VDD18 can be controlled by 

L BUF EN XTL BUF EN(from PAD) if this bit is 
set 

LDO VDD28 EX | [1] RW NA LDO VDD28 can be controlled by 

T XTL EN EXT XTL EN(from PAD) if this bit is 
set 

LDO VDD28 XT RW NA LDO VDD28 can be controlled by 

L BUF EN XTL BUF EN(from PAD) if this bit is 
set 


LDO XTL ЕМІ 
0x000000FC LDO XTL EN1(0x00000000) LDO XTL EN1 


ШЕЕ ее е ее ESSE а 


Reserved 
we PS 
ви |15|14|13|12|11)|10|9|8|7|6|5|4|3|2)1)|0, 
LD LD LD LD 


Reserved 


LDO_XTL_EN1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pes [sepe qe fo 


LDO RF EXT X = — X НЕ can be controlled by 
TL EN EXT XTL EN(from PAD) if this bit is 
set 


рО RF XTL B [14] RW NA LDO RF can be controlled by 

UF EN XTL BUF EN(from PAD) if this bit is 
set 

LDO SF EXT X | [13] RW NA LDO SF can be cotrolled by 

TL EN EXT XTL EN(from PAD) if this bit is 
set 


LDO SF XTL B [12] Rw [м Jo | LDO SF can be controlled by 
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UF_EN ИШЕ ШШЕ ШЕ НЕН XTL_BUF_EN(from PAD) if this bit is 
set 
pus [Ro [ws e | 


LDO VIBR EXT | [7] RW NA LDO VIBR can be controlled by 

XTL EN EXT XTL EN(from PAD) if this bit is 
set 

LDO VIBR XTL RW NA LDO VIBR can be controlled by 

BUF EN XTL BUF EN(from PAD) if this bit is 
set 

LDO USB EXT | [5] RW NA LDO USB can be controlled by 

XTL EN EXT XTL EN(from PAD) if this bit is 
set 


LDO USB XTL |[4] RW NA LDO USB can be controlled by 

BUF EN XTL BUF EN(from PAD) if this bit is 
set 

LDO BTPA EXT | [3] RW NA LDO BTPA can be controlled by 

 XTL EN EXT XTL EN(from PAD) if this bit is 
set 

LDO BTPA XTL | [2] RW NA LDO BTPA can be controlled by 

BUF EN XTL BUF EN(from PAD) if this bit is 
set 

LDO SD EXT X | [1] RW NA LDO SD can be controlled by 

TL EN EXT XTL EN(from PAD) if this bit is 
set 

LDO SD XTL B RW NA LDO SD can be controlled by 

UF EN XTL BUF EN(from PAD) if this bit is 
set 


XO BG XTL EN 


_ ви [o o [5 [ [7 [o o 4 [5 [2T |» D Lo [ [6 


Reserved 
е р KE 
еен EE BHL EN HGB Еа SURG НЕШ ЕЕН ЛЕН 


Reserved 


N N 
ЕГІ | ми | 
вези Lele о По Ре Ре ере ере ере Ре ере 


XO ВС XTL ЕМ 


Field Name Type ee Reset Description 
Value 


Lm ОО 
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DCXO_EXT_XTL | [15] RW NA DCXO can be controlled by 
_EN EXT_XTL_EN(from PAD) if this bit is 
set 


cme XTL_BUF | [14] DCXO can.be controlled by 
XTL BUF EN(from PAD) if this bit is 
set 


КОО К Г 


12.13.4 Application note 
12.13.4.1 LDOCORE 
In sleep mode , the output voltage of LDOCORE could : 
1. keep previous status(default) ; 


2. drop апа rise directly by setting SLP LDOCORE DROP ЕМ-1, 
LDO CORE SLP OUT STEP EN -0andLDO CORE SLP IN STEP ЕМ-0; 


3. step drop and rise by setting SLP LDOCORE DROP EN =1 , 
LDO CORE 51Р OUT STEP EN = 1 and LDO CORE SLP IN STEP ЕМ = 1 ; 


СІР LDOCORE _ | [2] RW NA LDO CORE power drop enable in deep 
DROP_EN sleep mode 

рО CORE SLP | [1] RW NA LDO CORE wakeup voltage step 

OUT STEP EN enable 

LDO CORE SLP RW NA LDO CORE sleep voltage step enable 
.|N STEP ЕМ 

LDO CORE V S | [11:6] RW NA 0x2 LDO CORE sleep control of step1 

LP STEP1 

LDO CORE V D | [5: 0] RW NA LDO CORE control bits in deep sleep 
S mode 

LDO CORE V S | [11:6] RW NA 0х7 LDO CORE sleep control of step3 
LP_STEP3 


LDO CORE V S | [5:0] RW NA 0х4 LDO CORE sleep control of step2 
LP_STEP2 
LDO CORE V S | [11:6] RW NA 0ха LDO CORE sleep control of step5 
LP_STEP5 
LDO CORE V S |5: 0] RW NA Оха LDO CORE sleep control of step4 
LP_STEP4 


LDO CORE EXT | [13] RW NA LDO CORE can be controlled by 

_XTL_EN EXT_XTL_EN(from PAD) if this bit is 
set 

LDO CORE XTL | [12] RW NA LDO CORE can be controlled by 

. BUF EN XTL BUF EN(from PAD) if this bit is 
set 


12.13.4.2 Other power 


First , configure the main switch that affect all powers in sleep mode. 


LDO XTL EN [3 ам [na Jo | LDO can be controlled by external 
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sevice iris Bris set 


SPIO POE LDO_PD_E ALL LDO and DCDC power down 
enable in deep sleep mode 


Second , configure registers corresponded with relative power. 


For example : 


SLP LDOSIMO P RW NA LDO SIMO power down enable in deep 
D EN sleep mode 


SLP LDOSIMO L RW NA LDO SIMO low power mode enable in 
P EN deep sleep mode 

0: Disable 

1: Enable 


LDO SIMO EXT | [11] RW NA LDO SIMO can be controlled by 

XTL EN EXT XTL EN(from PAD) if this bit is 
set 

LDO SIMO XTL | [10] RW NA LDO SIMO can be controlled by 

BUF EN XTL BUF. EN(from PAD) if this bit is 
set 


The above registers is for LDO SIMO , SW can set these registers to take ТОО SIMO into 
power down or low power mode , and to wake ТОО SIMO up from which 
PINS(EXT XTL ЕМ, XTL BUF ЕМ), 
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13 Analog register 


13.1 Global Register 


13.1.1 Register Address Map 
Base address: 0x82001400 


[ошл [ът [шш | 
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13111 CHIP ID LOW 
0x00000000 CHIP. ID. LOW(0x0000A000) CHIP ID LOW 


| em |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 25/22 | 21 | 20 | 19 |18 | 17 | 16 


Reserved 
зер = 
| Reset | о | о | о | о | о | о | ој о | о Е | о ооо оо 
| Bit | 15 | 1а | 1з | 12 | м | ој • Је | у 6 | враз [2 | то. 
[Name м 


CHIP_ID_LOW 


CHIP_ID_LOW 


Field Name Type | Set/Cle | Reset Description 
ar Value 


келе [prvi [RO [а СИ 
ЕН CO ET MN S8 
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13.1.1.2 CHIP_ID_HIGH 


| ви Ти [во |» D or [5s [55 [7 7 [2 [ [ж cd 
СЕИ 


Reserved 


SS ee ae 
_ езе: ШШШ ИШИ ИЕ И ИЕ И И ЕЕ ИЕ ЕШ ИШ ИЕ 
Е "е + б зн ++ 
м ___ | 


CHIP. ID HIGH 


Eme [ om 
Peel D> ml >> mmm ll] 


CHIP_ID_HIGH 


Field Name Type | Set/Cle | Reset Description 
ar Value 


келе [эпо [а [о 
В Е С став Toe DD o cR 


13.1.1.3 MODULE ENO 


ви To о [s D [5s [55 [аз T [2 [7 |» о [тв [т [15] 
СИ 


ER. // 
SS и и а а и 
“зинен те нр а 


ды в S Е Pu i CA 
Reserved LE 
Es e e N 


= ЕЕ 


Reserved 


MODULE_ENO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[es sre [RO qe fo 


PINREG_EN " PINREG module enable 
0: Disable the PCLK of pin registers 
1: Enable the PCLK of pin registers 
| РММ ЕМ | ЕМ fe) [Rw [м jo | PWM module enable 
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0: Disable the PCLK of PWM 
ЕН ЕН ЕЕ eee 


ADC EN [5] AUXADC module enable 
0: Disable the PCLK of AUXADC 
1: Enable. the PCLK of AUXADC 


AUD EN Audio module enable 
0: Disable the PCLK of Audio 
1: Enable the PCLK of Audio 


EIC module enable 
0: Disable the PCLK of EIC 


1: Enable the PCLK of EIC 


WDG module enable 
0: Disable the PCLK of watchdog 
1: Enable the PCLK of watchdog 


RTC module enable 
0: Disable the PCLK of RTC 
1: Enable the PCLK of RTC 


CAL module enable 
0: Disable the PCLK. of CAL 
1: Enable the PCLK of CAL 


13.1.1.4 АВМ СІК ЕМО 
0х0000000С АВМ СІК ЕМ0(0х00000000) ARM_CLK_ENO 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 


Reserved 


Reserved 


ARM_CLK_ENO 


Field Name Type | Set/Cle | Reset Description 
аг Value 


[reseved | 81:16] һо |м |0 - 
жааса аа 
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CLK AUD SCLK | [7] RW Analog clock enable 
-EN 0: disable CLK AUD SCLK 
1: enable CLK AUD SCLK 
CLK AUXAD EN RW AUXAD clock enable, the clock is 
connected to AUXADC converter 
0: disable AUXAD CLK 
1: enable AUXAD СІК 
CLK AUXADC E | [5] RW AUXADC module work clock enable 
N 0: disable clk adc 
1: enable clk adc 


reserved _ [ies |n |А o | || 


CLK CAL EN [2] RW NA CLK CAL eanble 
0: disable clk cal 
1: enable clk cal 
CLK AUD IF 6Р | [1] RW NA Audio 6.5M clock enable 
9M ЕМ 0: disable сік aud. брот rx and 
сік aud брот tx 
1: enable clk aud 6p5m rx and 
сік aud брот tx 
CLK AUD IF EN RW NA Audio IF clock enable 
0: disable CLK AUDIF 
1: enable CLK AUDIF 


13.1.1.5 ВТС CLK ENO 
0x00000010 RTC CLK ENO(0x00000003) RTC CLK ENO 


| em |з1 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | zz 21 | 20 | 19 |18 | 17 | 16 


Reserved 
іу» 2. 
[Reset | о | о | о | о | о | о | о | о | о | о | о о [о | ој о [о 
ви |1) та | 13 | 12 [аи ло | о | г | 7 | е [а | з|2 | 1 [0] 


- B 


RTC CLK ENO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[reseved | 81:16] RO |м |0 | 
ей т ыг жыгы ОНЕ ed 
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пе Tur rw |ә |9 278 


RTC_EIC_EN = EIC RTC clock soft enable 
0: Disable the RTC clock of EIC 
1: Enable RTC clock of EIC 
RTC_WDG_EN [2] Watchdog RTC clock soft enable 
0: Disable the RTC clock of Watchdog 
1: Enable RTC clock of Watchdo 


RTC_RTC_EN [1] RTC RTC clock soft enable 
0: Disable the RTC clock of RTC 
1: Enable RTC clock of RTC 
RTC_ARCH_EN ARCH RTC clock soft enable 
0: Disable the RTC clock of ARCH 
1: Enable RTC clock of ARCH 


13.1.1.6 SOFT_RSTO 


Li [9 o [25 T [25 [5 74 [5 T2 [ [ D [8 [7 8] 


Reserved 


Reserved 


SOFT RSTO 


Field Name Type | Set/Cle | Reset Description 
ar Value 
EN --— 
meg [Ro [а [o — 


И GN DN И сиси 


AUDTX SOFT R | [7] AUD TX soft reset 
ST 
AUD IF SOFT R B БИП ЭИ mg Audio IF soft reset 
ST 


Loc зт [ts [нт [а [о арава 
Рим soras [шй [aw [А —o — рима 
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тоу БЕНЕН ПО ОО БЕНЕН ПО 
соғ [m [т [а [о св 


WDG_SOFT_RS ШЫН | Watchdog soft reset 
T 


тато зонт эт |m |w [а [о [бй — — — — 
[ow.sorrmsr [p [mw [а o [сз | 


13.1.1.7 POWER PD SW 
оно0000018 | POWER.PD SW(oxGoooo | POWER Pb SW 
| Bi (зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 
| Name | Reserved 


ЕГІН 


LD ш | Lo 

о | uw fo fo. 

colo | мо | мр 

в. ВЕ | sr. | 018 | 028 
Р | р | Ро | pd Р 

р [р р | р 


БІЗІ Пеги ви | и | и | 


POWER PD SW 


Field Name Type | Set/Cle | Reset Description 
ar Value 
freseved аю к СЕНЕН ү SSCS 
сі” Е В С 


LDO_DCXO_PD [5] LDO_DCXO power down 
1: power down 
0: power on 

LDO CORE PD [4] DCDC CORE power down 
1: power down 
0: power on 


LDO SF PD [3] RW NA DCDC ARM! power down 
1: power down 
0: power on 

LDO VDD18 PD | [2] RW NA LDO_AVDD18 power down 
1: power down 
0: power on 

LDO VDD28 PD | [1] RW NA LDO VDD28 power down 
1: power down 
0: power on 

BG PD RW NA Bandgap power down 
1: power down 
0: power on 
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13.1.1.8 POWER_PD_HW 


C o p [s Do e [5s [25 [2 T [2 [т [ж D T [ Е 
Dm аи 


w) NNNM 
вези | | | А У А 
ви БЕ БС НЕД С СИ ЕЛЕН С 


Reserved 


= 


POWER_PD_HW 


Field Name Type | Set/Cle | Reset Description 
ar Value 


желез ____| ај [RO NAO 
жеен [пәп | qe fo 


x | OFF SEQ. Power off sequence enable that is 
PR. Wi by reg 
WR | PROT. VALUE.PWR_WR_ 


13.1.1.9 RESERVED_REGO 


RESERVED REG0(0x00000000) 
| Bit | зт |30 | 29 | 28 | 27 | 26 | 25 | 24 |23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | ее 


5 
грее 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕНЕДЕЛЕЛЕНЕНЕЛЕНЕН 


Reserved 


Reserved 


вези | 511115115 


RESERVED. REGO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


желез ЕЕ [RO [а О 
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[reewed ___|ибој [RO [мл јо | 


13.1.1.10 RESERVED_REG1 


Li [s o5 2 [ [25 [2 74 [5 T2 [ | 2 [о [e [7 [8] 


Reserved 


ee YO NEUEN 
Peset | о | о | о |о | о | о | о |о | о | о [оо | о | о| о [о 
| ви |15 | 14 [13 | 2 | п по о | exp? | е | 5 | 4 | з|2 | 1] 0 


Reserved 


|у» ООО 
| Reset | о | о | о | о | о [оо [офор | о|о| о | о [о [о 


RESERVED_REG1 


Field Name Type Ре Reset Description 
Value 


шығы” айыға CO 
КООП (солан Кен amm S 


13.1.1.11 RESERVED_REG2 


C ЕЛЕЛЕЛЕЗЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 
ту NE 
| Reset | о | о | о | о | о | о | о Ojo о [о | о | о | о | о o 
ви |1) та | 13 | 12 | 11 | о| о | г | 7 | е [оја | з|2 | 1 [0] 


Reserved 


5 
| [о Ре Ре С ОС ере О ОС С ОС О СЗ С 


RESERVED_REG2 


Field Name Type mrs Reset Description 
Value 


LT MI Г NN LN OR 
т [cnn и Еа 
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13.1.1.12 RESERVED_REG3 


Ten Ти [so [= |» ЕЗ [аз [аз [а [= [ж [лә [ле [т [15] 
De шы ОО 


Reserved 


SS ee eae 
| neset ШШЕ И ИЕ И ИИ ИЕ И Тө е | ИШ ИЕ 
ИТЕ Л ЛЕ А ИЕ АЕ  ЕЯ АЕ ЕХ eee 


Reserved 


тле 5 
вези | [о Ре Ре Ре Пе ере Ре ОС ОС ОС Е ОСЗ С С 


RESERVED_REG3 


Field Name Type | Set/Cle | Reset Description 
ar Value 


еле ЕЕ С [а [о 
ee 


13.1.1.13 RESERVED_REG4 


ICHEREIEIEJEZ2EIEJEREIEIEREIJEIEREAEI 
| Cd 


ER.  )3 J ])| | | |mM 
Peset | о | о | о | о | о | о | о | о | о јр | о | о | о | о | о | о 
IRE cid Fe FR ОЕ е Е а Ft Ro IR ЕЕ ЕЕЕ 


Reserved 


Reserved 


туро T] 
вези | [о [о Ре Ре Ре Ре Ре ер Ре Ре] 


RESERVED_REG4 


Field Name Type | Set/Cle | Reset Description 
ar Value 


келе oa [RO [а 9. 
КО ЕРУ ОЛ ТЕ ШЕШЕН E: 


13.1.1.14 RESERVED REG5 


ви Ти o [s Do e [5s [55 [аз T [2 [7 [ж D T [ [15] 
we] ми 


Reserved 
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ЕГІЗ [0] 
"вене | ОЗ ОСЗ ОС ОС С С О СЗ ОС ОС С ОС О ОСЗ ОС 
m [з | за | па | па | оо | С е | е [> | [0] 


Reserved 


Te | 
вези | [о Ре Ре О ОС ере О ОС ОСЗ ОС С ОСЗ С 


RESERVED_REG6 


Field Name Type шее Reset Description 
Value 


ame 
Бал ЖЕНЫ = Е а m C 


13.1.1.15 LDO САМА REGO 


ви Ти о [ o [о] ЕЕЕ [7 | 2 Го [тв [ [15] 
Pome 


Reserved 
wef ______ 
Ж: 2-72-71 ІІ О Е Е 771 
pe Е Е СИ РО а шара КЭС ЕН ВСЯ 


- Е 


82 п са 
ъ= 


LDO_CAMA_REGO 


Field Name Type т.” Reset Description 
Value 


СИ СЗС — pe СН 
ы commen nmm s 


LDO CAMA LP RW NA LDO CAMA low power mode enable 
EN SW software control 
0: depends on 
SLP LDO CAMA LP EN control 
1: Enable 
ma |n [wm |» | — —1 
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ЮО CAMA SHP ШЕН БЕН LDO short protection power down 
Т РО 


LDO САМА PD RW NA 0х1 LDO САМА power down 
1: power down 
0: power on 


13.1.1.16 LDO САМА REG1 


LDO CAMA REG1(0x000000A0) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
Іле) 40... 
[Reset | о | о | о | о | о | о | о | о | о | о | о | о|о | о [о | о] 
ei |1) та | 13 | 12 | чт ло [о | г | 7 | е | 5 ја | з| 2 | 1 [0] 


Reserved LDO_CAMA_V 


T 
res [o o и e о ОС e С ОБ СЗ EST TESTS D T 


LDO САМА БЕСІ 


Field Мате Туре ed Reset Description 
Value 


kem ЕСС Сиви ЗИ Ста 
Г ы И г г 


LDO САМА V = 0] RW NA Оха0 САМА LDO program bits: 
800 as 1.2V output, 10mV/step, 2.8V 
default,output range:1.8---3.3V 


13.1.1.17 LDO_SIMO_REGO 


LDO SIMO REGO(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 [23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | кее 


Reserved 
De О 
[Reset | о | о | о |о | о | о | о | о | о | о | о | о|о | ој о [о 
В ЕЕ у EEA 


- : Е 


иссаи ини С 2 
Na ЕЕ 
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LDO SIMO REGO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


желез — mers [а [о 
ети ЕТ ЕСИ д nmm — 


LDO_SIMO_LP_E RW NA LDO SIMO low power mode enable 
М SW software control 
0: depends on 
SLP_LDO_SIMO_LP_EN control 
1: ИЕН 


жеме ra [б [а И 


(50. SIMO_SHPT UN a сала LDO short protection power down 


[reserved _____| 


13.1.1.18 (00 SIMO ВЕСТ 


Cen [и [о] о] а] [25 [25 74 [5 T2 [ |» o [в [т [8] 


25 
ггг 
Per | 15 | | па | 2 оо | е е е а оо 


Reserved 


Reserved LDO SIMO V 


Т 
"вези | С о С ОЗ ОС ере ОС СЗ 


LDO_SIMO_REG1 


Field Name Type ө Reset Description 
Value 


СЕВ СИ КИ РЕН 


Реда с о И € 
LDO SIMO V [7: 0] RW NA 0х3с VDDSIMO LDO program bits: 
8'b0 as 1.2V output, 10mV/step default 
1.8V,output range:1.8---3.3V 


13.1.1.19 LDO SIMO REG2 


LDO SIMO REG2(0x00000001) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 [20 | 19 | 18 | 17 | t6 | 
| Мате | тм 00000202020 


Reserved 
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ЕГІЗ [0007] 
"вене | КЕКЕ 
re К СЛЕЗЕ АИКА С [>] "је 


= ; 


= 


LDO_SIMO_REG2 


Field Name Type oe Reset Description 
Value 


am ГАН 
mee — [eme Te fo 


LDO SIMO PD LDO SIMO power down 
1: power down 
0: power on 


13.1.1.20100 SIM1 REGO 


LDO SIM1 REGO0(0x00000000) 
| Bit | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 |23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате СЕС 


Reserved 


BEES RESET KH Е I EG S GR TIR Е EGRE ER 


- Е 


коса >а С 2 
EN . Eee: ES 


LDO_SIM1_REGO 


Field Name Type н Reset Description 
Value 


СЕ СС e 


елен [пыз mo [л — 9 — 
ICE OMNE UN SN FRU RESET T RN 
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software control 

0: depends on 

SLP LDO SIM1 LP EN control 
1: Imm 


кеме ra [Ro [а ГЕН 


LDO_ SIM1_SHPT NN LDO short protection power down 


reserved 


13.1.1.21 LDO SIM1 REG1 


LDO SIM1 REG1(0x0000003C) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате [еее 


Reserved 
ef OO 
[Reset | о | о | о | о | о | о | о | о | о | о | о | о|о | ој о [о 
| ви [is | та | 13 | зари [ао | эра |7 | о | 5 [а [за |1 [0] 


Reserved LDO_SIM1_V 


ЕІЛЕНЕЗЕНЕНЕЕЕЕЕЕЕЛЕНЕН 


LDO_SIM1_REG1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


желез СЕБЕ [RO [NAO __ 
еее Е СЯ Я — 


LDO_SIM1_V z 0] RW NA 0х3с VDDSIM1 LDO program bits: 
8'b0 as 1.2V output, 10mV/step, 1.8V 
default,output range:1.8---3.3V 


13.1.1.22 LDO_SIM1_PD_REG 


LDO SIM1 PD REG(0x00000001) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
LA 


ER  |— ) . |.  . | | —  .— 
Резо | о | о | о |о | о | о | о |о | о | о | о |о | о | ој о|о. 


Reserved 


ЕСЕ Е ЕС ОС Е ЕВ EC ЕЕ Е ВЕ ЕН 


С 5 


| Туре | 
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| Reset | о | о | о о (о [о [о [о [о [о [о [о [ооо | 


LDO SIM1 PD REG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lee — [mismo mw fo _ 


ШЕТ oM e e a 
LDO_SIM1_PD LDO_SIM1 power down 

1: power down 

0: power on 


13.1.1.23 LDO_SD_REGO 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЕЕЕЛЕЛЕЛЕЛЕ 


Reserved 
іу» И — — 
[Reset | о | о | о | о | о | о | о | о | о | о | о | о [ооо | о] 
ERES Е Е Е С С Е I Е А 


- < 


K аана Г БЕШЕНЕ NNUS E] 
ESERE-ZSESERENESERUS 


LDO SD REGO 


Field Name Type E Reset Description 
Value 


mem [esr [a — pe o 
ВА [ro Дм 8 — [— — — ——— 


LDO SD LP EN LDO SD low power mode enable 
_SW software control 
0: depends on SLP_LDO_SD_LP_EN 
control 
1: GERE 


желез ra [б [а 9 — 


LDO- SD_SHPT_ Шан a dn LDO short protection power down 


[reserved | 
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13.1.1.24LDO_SD_REG1 


Cen Jo [o [ee ed Ee [ [ж о [ле [т [15] 
СЕИ 


Reserved 


Se ee ВИ 
| незгі ШШЕ И pedes ИЕ И | жәен ЕШ Е ЕЙ 
ИТЕ Л ЛЕ А ERES Es P Е CTS ЕЕЕ ЕЕ ЕУ 


Reserved LDO_SD_V 


м 
вези | В О 11 


LDO SD БЕСІ 


Field Name Type | Set/Cle | Reset Description 
ar Value 


желез [эго [а [о 
мене” quem [e qe fo 


LDO SD V [7: 0] Oxb4 — CORE LDO program bits: 
8'bO as 1.2V output, 10mV/step, 3.0V 
default,output range:1.8---3.3V 


13.1.1.25LDO SD REG2 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЕЕЛЕЛЕЛЕЛЕ 


Reserved 
іу» т I 
Pest | о | о | о | о | о | о | о | ој о | о | о | о | о | о | о |o 
БЕН ШЫЛ Е Е E RT EC Е Е (БЖ ERG ЕН 


E ooo 


D 


LDO SD REG2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


желез ЕЕ [RO [а [о 


еле — [nsn [Ro [А o 
ee стави АН ЕЕ 
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1: power down 
р орао" 


13.1.1.26 LDO VDD28 REGO 


ШІИЕЛЕЛЕЛЕЛЕЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛІЕ 
Tene 


5 
ггг 
ШИЕЛІ ЕЛЕЛЕЛЕЛЕЛ ЕНЕЛЕЛЕЛЕЛЕЛЕНЕЛЕНЕН 


Reserved 


- Е 


=з 0 Шш 
EN A : ES 


LDO VDD28 REGO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eea ЕСС ССЗ [а —[9 
Eee — [esr [so үи С и 


LDO VDD28 LP . LDO VDD28 low power mode enable 
EN SW software control 

0: depends on 

SLP LDO VDD28 LP EN control 

1: к= и 


желез ra [б [а 9 — 


БРО. ЧИ аы SH —€——— LDO short protection power down 


reserved 


13.1.1.27 LDO VDD28. REG1 


ECHEZEIEIEIEZEIEIJEIEREIEREIEIEIEAE] 


Reserved 


те KENN 
ETEEREREREREREREREREREREREREREREREN 
ШІШЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
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LDO_VDD28_REG1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


желез [эт [RO [а ГЕН 


мене” [uem [e qe qp — 


LDO VDD28 V [7: 0] Оха0 2.8V ——— program bits: 1.83.3 2.8V 
default, 10mv/step 


13.1.1.28LDO ВТРА REGO 


m T» [o [s oT? [5 5 T T5 [2 ЕЛ ЕТ o [тв [т [15] 


Reserved 
н [o _____ 
[Reset | о | о | о | о [бо | о | о | о | о | о | о [оо [о | о] 
EEG EGET ПА АЕ ПА ЕЛИ Е SIN ER 


Е Е 


- п oo 
ЕГ. be Го 


LDO_BTPA_REGO 


Field Name Type “> Reset Description 
Value 


СЕ ЕЕ СИИ ЗИ СОА 
meme ЕСИ [ro qw о 


[reserved | 


ОРЕН! el СИ СЕ 


[DO BTPA SHP AL Tr [и асса LDO short protection power down 


peo BTPA_BYP LDO BTPA BYPASS. 
"1" Output short to VBAT 
"0" LDO mode 
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рО ВТРА PD АМ/ МА 0х1 LDO_BTPA power down 
1: power down 
0: power on 


13.1.1.29LDO_BTPA_REG1 


LDO_BTPA_REG1(0x000000D2) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


| e |18|14|13 | 2 |11|19| 2 pe [т | е | $ [а] за |1 [о 


Reserved LDO_BTPA_V 


Т 
пеге | | и С о О С О О О С О ОСЗ 


LDO_BTPA_REG1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


келен ЕЕ [RO [а СЕН 
мәне” [nem [e qe С 


LDO BTPA V [7: 0] 0xd2 VDDBTPA LDO program bits: 
8'bO as 1.2V output, 10mV/step, 3.3V 
default 


13.1.1.30100 DCXO REGO 


LDO DCXO REG0(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
тн О Е 
[Reset | о | о | о | о | о о | о о | о | о | о о [оо [оо 
ЕСЕ И ЕС ЕР CR Е E Е ЕЖЕН ЕС 


- Е 


ыч 0 в 
EN A ES 


LDO DCXO REGO 
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Field Name Type | Set/Cle | Reset Description 
аг Value 


желез oa o [а СИ 
ет ЕТУ ЕС ШЕН ШЕНІНЕ emm 


LDO DCXO LP RW NA LDO. DCXO low power mode enable 
EN SW software control 

0: depends on 

SLP LDO DCXO LP EN control 

1: ERES 


жеме ra [Ro [а fo 


1р9; DCXO_SHP Ga о LDO short protection power down 


reserved 


13.1.1.31 LDO_DCXO_REG1 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕІЕІЕКЛЕЛЕ 
Pewee 


Reserved 
rve ОО 
Pest | о | о | о | о | о | о | о | о | о | о | о | ој|о | ој о [о 
ви | 15 | та | 13 | 12 | 11 [о | о | г | 7 | се | ваз [а | 1 [0] 


Reserved LDO_DCXO_V 


T 
LTXFEEREREREREREEERENKS 


LDO DCXO БЕСІ 


Field Name Type uà in Reset Description 
Value 


ze eR o 
тента а АЗ — 


LDO_DCXO_V z 0] RW NA 0х3с DCXO LDO program bits: 
8'b0 as 1.2V output, 10mV/step, 1.8V 
default,output range:1.8---3.3V 


13.1.1.32 LDO_USB_REGO 


LDO USB REGO(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате Pee 


Reserved 


вези | [о ере Ре ОСЗ ОС О О ОС ОС ОС ОБ ОСЗ С 
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| Br |15) м|13)12|11|19|9|8|7)6)5)4)|3)2)|1|0| 


- "n 


= 
 "»n КЕШ 


LDO_USB_REGO 


Field Name Type | Set/Cle | Reset Description 
аг Уаше 


желез ЕЕ [AO [а [о 
ое M RR 


LDO USB LP E RW NA LDO USB low power mode enable 

N SW software control 
0: depends on 51Р LDO xxx LP EN 
control 
1: NE AREE 


желез — [v3 [Ro [а 9 — 


LDO_ USB. SHPT PTS TS T mmn LDO short protection power down 
LDO USB PD LDO USB33 power down 

1: power down 

0: power on 


13.1.1.33LDO USB БЕСІ 


LDO USB REG1(0x000000D2) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 [23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | кее 


Reserved 


| e (че |та [яз (лги [зо [оет [е [5 аз [2 [1 [о 


Reserved LDO_USB_V 


ЕГІН „г — —À 
пева | и а о а и а а пр По ЕЯ 


LDO USB REG! 


Field Name Type a ris Reset Description 
Value 


к ТЕ Г 


Spreadtrum Communications, Inc., Confidential and Proprietary 930 of 989 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[ГЄЗ$РВЕАВТВИМ | SC6531E апа SC6531M Device Specification 
СЕ СЕ БИ СЕ СТ ООО 


LDO_USB_V [7: 0] Oxd2 USB LDO program bits: 
8'b0 as 1.2V output, 10mV/step,3.3V 
default ,output range:1.8---3.3V 


13.1.1.34100 САМО REGO 


LDO САМО ВЕСО(0х00000001) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | ее 


Reserved 
ә. 74 O 
[Reset | о | о | о | о | о | о [о о | о | о [о о [о1о [оо 
EN БА RIGEN IC у 


- Е 


o è = o Om 
NS [о | |. | | [о | 


LDO CAMD REGO 


Field Name Type Ре Reset Description 
Value 


СИ ЕСС [so — ЗИ СЕРЫЙ 
Eee — Jes [eo үи 8 [— — — — — 


LDO CAMD LP _ LDO CAMD low power mode enable 
EN SW software control 

0: depends on 

SLP LDO CAMD LP EN control 

1: ——! 


келмез ra [б [а 9 —| 


ыш САМО_5НР T [S T serm LDO short protection power down 
LDO.CAMD. PD LDO CAMD power down 

1: power down 

0: power on 


13.1.1.35 LDO CAMD REG1 


0x00000088 LDO CAMD REG1(0x0000003C) LDO CAMD REG1 


ен зт зо | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16. 
ша 0 0 0 0 2 2 | 


Reserved 
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ЕГІЗ [0007] 
"вене | | ОСЗ ОС ОС С С О С ОС ОС ОС ОС ОЗ ОСЗ СЗ 
ПТ [з | за | па | па | оо | | е | | «| [2 | [0] 


Reserved LDO_CAMD_V 


м 
= Ee и E EE и о | [> 


LDO_CAMD_REG1 


Field Name Type шее Reset Description 
Value 


СЕ a 
Le a mc 


LDO_CAMD_V z 0] RW NA 0х3с САМО LDO program bits: 
8'b0 as 1.2V output, 10mV/step, 1.8V 
default,output range:1.8---3.3V 


13.1.1.36 LDO SF REGO 


m [o p [ oT [5 [25 T T [2 [| [ [ле [т [15] 
СТИ и ЗОО 


Reserved 
туе ООО ОСИ ee 
[Reset | о | о | о | о | о | о | о | о | о | о | о | о|о | ој о [о 
Др и ни КЕ + тын E 


- | — 


mee eee Ee 
Ena — — 


LDO SF REGO 


Field Name Type еен Reset Description 
Value 


Tamed рина RO [AT 
мене” “шен Te fo 


LDO_SF_V_SEL ш LDO SF voltage select: 

0: from bonding option 

1: from software register 
LDO_SF_OPTIO (|0 [RO |м |0 | VDDSF LDO Output voltage select 
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signal, 
"0" 1.8V (default ) 


LDO_SF low power mode enable 
software control 


0: depends on SLP_LDO_SF_LP_EN 


control 
1: — ———À 


келмез ra [б [а 9 


LDO- SF_SHPT_ UN GR шышы M LDO short protection power down 


reserved 


13.1.1.37 LDO SF REG1 


i o o [s o T [5s [55 [и T [2 [7 | » T [8 [ v [15] 
тате | ОО 


Reserved 
wef OO 
[Reset | о | o | о | о [оо | о | о | о | о [о о [оо [оо 
ви | 15 | та | 13 | 12 | 11 [о | о | г | 7 | ге | в ја | з | 2 | 1 [0] 


Reserved LDO_SF_V 


ч 
Prost | о о Се в в [о | © [ 2 | 


рО SF НЕСІ 


Field Name Type | Set/Cle |. Reset Description 
ar Value 


кемен [era ССЗ [а СЕНЕН 
шына fisa fo m Jo к= 


LDO_SF_V [7: 0] 0х3с 800 as 1.2V 
‚ 1.8V default, 1Omv/step,output 
range:1 .8---3.3V 


13.1.1.38 LDO_VDD18_REGO 


LDO_VDD18_REG0(0x00000000) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved 


ыл | . | | 
Резе | о | о | о |о | о | о | о |о | о | о | о |о | ој ој о|о. 
| ви | 15] 14 |з | 12 | п | по о [е | у | е | 5 | 4 [з [2 | 1 | о 
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- i 


ыы пп Шш 
EN : 1 2 ES 


LDO_VDD18_REGO 


Field Name Type | Set/Cle | Reset Description 
АТ Уаше 


келе oa o [а О 
тш — ie ои ГИ ]— — — —— 


LDO VDD18 LP . LDO VDD18 low power mode enable 
EN SW software control 

0: depends on 

SLP LDO VDD18 LP EN control 

1: mmm 


желез ГСС [б [а [о 


(20, ROD Se SH EN GN GA E eral LDO short protection power down 


reserved 


13.1.1.39LDO VDD18 БЕСІ 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 
к, М 
Peset | о | о | о |о | о | о | о |о | о | о | о |о | о [о [оо 
| ви (че |та [аз | 2 | fio] о | е | у [е | 5 а] за |1 [о 
| Мате | Reserved LDO_VDD18_V 
BSE ж 
Peset 27.7, ЕНЕ ERES 


LDO VDD18 БЕСІ 


Field Name Type е Reset Description 
Value 


СЕ СС e 


тел = 
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CO а | уол — | 


13.1.1.40 LDO_RF_REGO 


ви o [во [ Do [5s [55 [и T [2 [7| D [те [т [15] 


Eme [m 
грее 
re ее раа ее о е е е Е С 


Reserved 


- — 


zs D са 
Е. БЕЕН. 


LDO_RF_REGO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


жеме oa o [а 9. 
eomm з= — 


LDO_RF_LP_EN RW NA LDO RF low power mode enable 
_SW software control 
0: depends on SLP_LDO_RF_LP_EN 
control 
1: Е 


Tema САР [б [а И 


ро RF_SHPT_ a [К RR NM LDO short protection power down 
LDO_RF_PD LDO_RF power down 

1: power down 

0: power on 


13.1.1.41 LDO RF. REG1 


ви Га T [= [s [ [2 [» 4 [ [2 T4 |» Го Lo [ [8 


Reserved 


w) 9 о 
вези | | PPP PPP) PP PPP, 
Pex ЕЕ С С Е и | поје С | е е СЗ Е ВЕ СЗ С 
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LDO_RF_REG1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


еле [эт [RO [а ГЕН 


GU ccm Fo c — 
LDO_RF_V 0x60 VDDRF LDO program bits: 
output:1.2V~2.0V; 10mV/step, default: 
1.8V, 7h60; 


13.1.1.42 LDO_CORE_REGO 


LDO CORE REG0(0x00000000) 
| Bit |31 |30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
ЕСИ О 
[Reset | об о | о | о | о | о | о | о | о | о | о | о | Мо|о | о 
BT ASI CH С ЗС В ВЕ Е СА ЕВ 8 


- Е 


ыы SB ш 
ЕН. кш 


LDO_CORE_REGO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


желез oa [RO [а СЕН 
а ЕЕ Lope rel  — 


LDO_CORE_LP_ RW NA LDO_CORE low power mode enable 
ЕМ SW software control 

0: depends on 

SLP LDO CORE LP EN control 

1: Enable 


Dew [шт [Ro wm. — 9 | —— — — — — —] 
hoo соне вне [1] __|ам [л fo оо stort pratesionpower down | 
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ЕН БЕН 
И ОИ ЕЕ скен ИШИ ШИШИШИ 


13.1.1.43 LDO_CORE_REG1 


ви o o [s D T [5s [55 ] и T [+ [ж Го [тв [ [пе] 


Reserved 


И I ЕЕЕ 
EI ОВ ОБЕ ОСЗ ОБ ОК И И КИ 
| pit |18|14|13|:42|11|19|9|817)|6|8|4|3|2|1|0 


Reserved LDO_CORE_V 


we [T и и о Пе ере ер TS T D- 


LDO CORE БЕСІ 


Field Name Type | Set/Cle | Reset Description 
ar Value 


келе [эг јао [а ОИ 
лл РЗ е ЕНН: 


LDO_CORE_V " 0] RW NA 0x23 VDDCORE LDO program bits; 
output voltage:0.75V~1.35V; 
10mV/step, default: 1.1V 


13.1.1.44 RESERVED REG17 


RESERVED REG17(0x00000000) 
| Bit | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 [20 | 19 | 18 | 17 | 16 | 
| Мате м Cd 


Reserved 
іу» oO — — — 
Pest | о | о | о | о | о | о | о | о | о | о | о | о|о | ој о [о 
ei |15) та | 13 | 12 [ат ло | эра | 7 | е [оја | з|2 | 1 [0] 


Reserved 


rese [o КЕКЕ 


RESERVED_REG17 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ОИ ЕВЕ [RO m fo 
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[reewed ___|ибој [RO [мл јо | | 


13.1.1.45 RESERVED_REG18 


Cen [э o [29 [2 [7 [25 [s [з] [т [ж D [e [ 15. 


Reserved 


ә NEUEN 
Peset | о | о | о |о | о | о | о |о | о | о [оо | о | о| о [о 
| ви |15 | 14 [13 | 2 | п по о | exp? | е | 5 | 4 | з|2 | 1] 0 


Reserved 


|у» ООО 
| Reset | о | о | о | о | о [оо [офор [о офор | [о 


RESERVED_REG18 


Field Name Type Ре Reset Description 
Value 


шығы” айыға CO 
зе р scm Кен S 


13.1.1.46 RESERVED_REG19 


C Ee [8 [5 [г [з [ж [ [18 [т [в] 


Reserved 
ту OO 
| Reset | о | о | о | о | о | о | о Ojo о [о | о | о | о | о o 
ви |1) та | 13 | 12 | 11 | о| о | г | 7 | е [оја | з|2 | 1 [0] 


Reserved 


5 
| С Ре Ре С ОС ере О ОС ОС ОС ОС СЗ СЗ С 


RESERVED_REG19 


Field Name Type mrs Reset Description 
Value 


LT MI Г NN LN OR 
т [cnn и Еа 
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13.1.1.47 RESERVED_REG20 


ви Jo [ој о] 2] e |» ee [ [в [7 |] 
[iene S 


Reserved 


SS NNNM IMEEM! 
| neset ШШЕ И ИЕ И eorom ИЕ И АЖ [ee o Е ona 
ИТЕ Л ЛЕ А ERES e e ER ES ERG ЕЕЕ 


Reserved 


w) NNNM 
LRERERERERERERERESEREREREREREREREN 


RESERVED REG20 


Field Name Type | Set/Cle | Reset Description 
ar Value 


еле ЕЕ С [а [о 
БЕН ЕРЕШЕ ШЕНІ ЕТЕНЕ ЕЕ: 


13.1.1.48 RESERVED_REG21 


_ ви Ги [во] » [2] e e ae ea cd 
| CS” 


ER.  )3 J ])| | | |mM 
Peset | о | о | о | о | о | о | о | о | о јр | о | о | о | о | о | о 
IRE cid Fe FR ОЕ е Е а Ft Ro IR ЕЕ ЕЕЕ 


Reserved 


Reserved 


туро T] 
вези | [о Го Ре Ре Ре ере Ре ер Ре Ре] 


RESERVED REG21 


Field Name Type | Set/Cle | Reset Description 
ar Value 


келе oa o [а [о 
crm iir ТЕ ШЕШЕН ПЕЕ 


13.1.1.49 RESERVED_REG22 


Ce [o T [5 [ [7 [2 o 4 [5 [2T [9 E Lo T L6] 
LOIN RN 


Reserved 
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ЕГІЗ [0] 
"вене | ОЗ ОСЗ ОС ОС С С О СЗ ОС ОС С ОС О ОСЗ ОС 
m [з | за | па | па | оо | С е | е [> | [0] 


Reserved 


Te | 
вези | DP PPP PPP) PhP С ОСЗ С 


RESERVED_REG22 


Field Name Type шее Reset Description 
Value 


ame 
a m ms EE 


13.1.1.50LDO CH CTRL 


C Ти o |» oo [5s [55 [и T [2 [7 [ж T [тв [| [15] 
Pome 


Reserved 
wef О 
Ж: 2-77 ІІ Таз 771 
| Bit |15 (та [яз |12 | п (зо | о | г | у {е | в [з [2 | то. 


a 
VBATBK_V Reserved LDOB_CAL_SEL LDOA_CAL_SEL 
г 


з а 
И 


рО CH СТАЕ 


Field Name Type ОР Reset Description 
Value 


СИ ee СН 
ее Е РОЯ д ия 


EFS PROG SUP = RW NA 0х1 Ddie е зе program mode power 

_PD supply switch on/off control signal 
"1" switch off 
"0" switch on 

VBATBK_V [13: 12] Backup battery output program bits 
00: 2.6 
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01:2.8 (Default) 
10:3.0 
11:3.2 


кее а [Ro [а р || 


LDOB CAL SEL | [7:4] RW NA VBAT1 LDO TRIM CONTROL BITS: 
0000: cal disable (default) 
0001: LDO VDDCORE cal enable; 
0010: LDO VDDRF cal enable; 
0011: LDO VDDBTPA cal enable; 
0100: LDO VDDDCXO cal enable; 
0101: LDO VDD168 cal enable; 
0110: LDO VDD28 cal enable; 
0111: LDO_AVSS; 
1000:LDO_AVSS; 
1001:LDOB REF cal enable; 
1010:LDODCXO REF cal enable; 
others: none 


ООА CAL SEL | [8:0] RW NA VBAT1 LDO TRIM CONTROL BITS: 
0000: cal disable (default) 
0001: LDO VDDSD cal enable; 
0010: LDO VDDCAMA cal enable; 
0011: LDO VDDCAMD cal enable; 
0100: LDO VDDVIBR cal enable; 
0101: LDO VDDSIMO cal enable; 
0110: EDO VDDSIM!1 cal enable; 
0111: LDO VDDSF cal enable; 
1000:LDO VDDUSB cal enable; 
1001:LDOA REF cal enable; 
others: none 


13.1.1.51 LDO REFTRIM REG 


C Ти [о |» Do T [s [25 2s T [2 [7 | 2 Го T [v [л 
нан | тт QUEEN I KENNEN 


Reserved 
EA — ӛиыү.д г 
LTSERESERVCERESERESESRERERESERESERES 


| e 18 [14 | зач | п | по| о [е | у | 5 | а] за [о 


Рез 
m5 LDODCXO REFTRIM LDOB REFTRIM LDOA REFTRIM 
ed 


пре [m] = — LL —] 
Crese lb) 5 ml) P| 


LDO_REFTRIM_REG 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese:  mos]m mw fo 
mem [m [m qw о 


= а ВЕРТ = 10] | RW 0x10 ——— DCXOTRIM program bits: 
8mV/step 1.2V default 

LDOB REFTRIM | [9: 5] 0x10 LDOBTOP TRIM program bits: 
8mV/step 1.2V default 

LDOA REFTRIM | [4: 0] RW NA 0x10 LDOATOP TRIM program bits: 
8mV/step 1.2V default 


13.1.1.52 RESERVED REG24 


_ ви Та o [5 [ [ [5 [» T4 [o [2 [ D Lo T |] 
ame CE ome] 


Reserved 
іу» Ио 
Pest | о | о | о | о | о | о | о | о | о | о | о | о [о1о [о | о] 
| ви |15 (ла [уз (аг | "поје га |7 о | 5 | 4 |з 21 [0] 


Reserved 


н ЕО ООС ООО 
вазе 1151511515] 


RESERVED_REG24 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eserves ЕСС ОС СИ КЗ 
Ec СІНЕН СЕН | НЕН 


13.1.1.53 RESERVED_REG25 


ви Ти 9 |» T 2 [5s [55 [2 T [2 [7 [2 D T [ Е 
we] omm] 


Reserved 


„е SEU UMS 
L-AENEXZAERENESESERESNESESERESESERES 
| ex 15 [94] 13 |142|11|19|9|8|7|6|5|4|3)|2|1|0 


Reserved 


_Турс рр 
Peset | КЕЛЕКЕ | КЕНЕН ОС ОЗ ЕНЕН ШЕН L3] 
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Field Name Type | Set/Cle | Reset Description 
аг Value 


келе ГЕСИ СТИ СИ 
С ЛЕНЕ cn m ost НЕ 


13.1.1.54 RESERVED_REG26 


_ ви Jo [ој о [2] 7 |» [25 [» [2 [т |» cd 
пе mU] 


Reserved 
ef 
| Reset | о | о | о | о | о foe | о | о | о | о | о | о | о | о [о | 
ви | 15 | 1а | 1з | 12 | п 40 | о Је | у | св] [а |з|2 | то. 


Reserved 


e ж 
Peset | о [o | ојл | о | о | о | о| о | о [о | о| о | о [о [о 


RESERVED_REG26 


Field Name Type | Set/Cle | Reset Description 
ar Value 


желез [это [а СИ 
еее ЕСЕ ШЕШЕ к= тт. 


13.1.1.55 RESERVED_REG27 


ICHEREIEIEJEZEIEJEREIEIEREIJEIEREAEI 
| Cd 


5 
грее 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕНЕДЕЛЕЛЕНЕНЕЛЕНЕН 


Reserved 


Reserved 


5 
вези | Го Ре Ре ОС ере О СЗ ОС ОС С СЗ С С 


RESERVED- REG27 


Field Name Type | Set/Cle | Reset Description 
ar Value 


желез ЕЕ С ао 
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ТС: во [Ro [а 19 1 —— — — — — —] 


13.1.1.56 SLP_CTRL 


Li [9 oT [25 T [55 [25 [а [5 T [ | » D [тв [зт [8 


Eme 5 
вези | ee РА РА 
BBEJEJEIESEIEIERESEAESERESEREREBER 


Reserved 


" SL 
Res Р 
Reserved m erv 
ed N 


= ee 
Pele fe 


SLP_CTRL 


Field Name Type | Set/Cle | Reset Description 
аг Value 


келе [prvi [RO [а СЕН 
pee “іш [e qe fo 


LDO XTL EN " — — and DCDC can be controlled by 

CES device if this bit is set 
ГИ ГОШЕН ГЕН ERN ГИН 

SLP IO EN = SEE PAD sleep enable in deep sleep 
mode 

SLP LDO PD E RW NA ALL LDO and DCDC power down 

N enable in deep sleep mode 

13.1.1.57 SLP LDO PD CTRLO 


ШІНЕЛЕЛЕЛЕЕДЕЛЕЛЕЛЕЛЕІЕЕЕЛЕЛЕЛЕЛЕ 


Reserved 
е 2 __ _______ 
[Reset | о | о | о | о | о |о | о | о | о | о | о | о|о | ој о [о 


ШЕН KREISE BU Е С Е Е E Е ЕЙ 


SL SL SL SL 
РА [РЇ [Р = ч Res m Res || Ras 
DO DO DO еру DO ay any DO 
SF | DC ed ed ed 
ЈЕ i B_ MD 
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__|"| „јаја |“ | | || |р“ 
ЕМ ЕМ ЕМ М ЕМ ЕМ 


пре | ви | ви | мм | пи | 2 | пи | по | по | пи | по | и | а | ми | 


SLP_LDO_PD_CTRLO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


жемш [ew[e e fo 


SU LDORF PD = Ee RF power down enable in deep 
sleep mode 

ES LDOSF PD | [14] LDO SF power down enable in deep 
sleep mode 

SLP LDODCXO- [13] LDO DCXO power down enable in 

PD EN deep sleep mode 

SLP LDOBTPA | [12] RW NA LDO BTPA power down enable in deep 

PD EN sleep mode 

SEU EN [11] RW NA LDO VDD28 power down enable in 
deep sleep mode 

gota LDOSD PD | [10] LDO SD power down enable in deep 
ЕНГ ЕЕЕ mode 


[reserved | 


Е LDOUSB- P КС Е USB power down enable іп deep 
ГЕН алаа mode 


SLP LDOCAMD | [5] LDO САМО power down enable in 
PD EN КОШОТ sleep mode 

peser [ONE A 

SLP LDOCAMA _ т сапа САМА power down enable іп 
PD_EN ОЕШ sleep mode 
И ГА a БЕЛЕН ШЕШ 


SLP POSA АР = — SIM1 power down enable in deep 
sleep mode 

SER ы, Чы Р LDO SIMO power down enable їп deep 
sleep mode 


13.1.1.58 SLP_LDO_LP_CTRLO 


Ten Ти po |» Do T [5s [55 [2 T [2 [7 [ж D T [ Е 


Reserved 


w) NNNM 
Peel PPP) PPP) PP ppt, 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕЛ 
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SLP_LDO_LP_CTRLO 


Field Name Type | Set/Cle | Reset Description 
АТ Value 


кее СЕ [RO qe fo 


Р LDORF_LP_ T mM НЕ low power mode enable in 
deep sleep mode 

БОВЕ [14] LDO SF low power mode enable іп 
deep sleep mode 

SLP_LDODCXO_ | [13] LDO DCXO low power mode enable in 

LP_EN RURAL" и sleep mode 


шына” far qe [wa Jo 


SLP_LDOVDD28 = — VDD28 low power mode enable in 
Р EN deep sleep mode 


SLP LDOSD LP |[10] RW NA LDO SD low power mode enable in 
. EN deep sleep mode 

0: Disable 

1: Enable 


SLP LDOVDD18 RW NA LDO VDD18 low power mode enable in 
Р ЕМ deep sleep mode 


SLP LDOUSB L RW NA LDO USB low power mode enable in 
P EN deep sleep mode 

0: Disable 

1: Enable 


кее [m Ro а —9 ү — —— — — — —] 
еен [ы [о а р — |. — — — — — ——3] 


SLP LDOCAMD | [5] RW NA LDO CAMD low power mode enable in 
LP EN deep sleep mode 

0: Disable 

1: Enable 


mes ш qe qe — 


СІР LDOCAMA . LDO CAMA low power mode enable in 
LP EN deep sleep mode 


0: Disable 

1: Enable 
СІР LDOCORE _ LDO CORE low power mode enable in 
LP EN deep sleep mode 

0: Disable 
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T ост у oi 


SLP_LDOSIM1_L LDO SIM1 low power mode enable in 
P EN deep sleep mode 


0: Disable 


1: Enable 


SLP LDOSIMO L LDO SIMO low power mode enable in 
P EN deep sleep mode 


0: Disable 
1: Enable 


13.1.1.59LDO CORE SLP CTRLO 
| Bit_| 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | t7 | 16 
| Мате | Reserved 


с е ИН АРА 
Резе | о | о | о |о | о | о | о |о | о | о | о |о | о | о| о | о. 
BEES СЕ SE БИЕ ЕЛЕЯ АЕ LO EN 


= [= 


ыз — — Іш 
вене КЕКЕ 


LDO_CORE_SLP_CTRLO 


Field Name Type | Set/Cle | Reset Description 
ar Value 
ВО ЭРЕ О БО 


СС СС ни 
pee [rs e Te fo 


СІР LDOCORE . = — CORE power drop enable in deep 
DROP EN sleep mode 

LDO CORE SLP | [1] LDO CORE wakeup voltage step 

OUT STEP EN enable 

LDO CORE SLP RW NA LDO CORE sleep voltage step enable 
.|N STEP ЕМ 
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13.1.1.60 LDO_CORE_SLP_CTRL1 


| ви Ти [oo [3 T o [5s [55 [2 [о [ [ж Eo [е [ [пе] 
De аи 


Reserved 


ИТЕ ЛЕБ ЕИ ЕЕ АЕ ЕЛ ЕЗ ET А ЕГИ ЕН ЕУ 
| Мате | ___ Реземеа — | LDO_CORE_V_SLP_STEP1 LDO_CORE_V_DS 


LDO_CORE_SLP_CTRL1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


келе [эпо [а СЕН 
ОИ пела И a [о 


LDO- OE. VS |[tt:6] — M LDO CORE sleep control of step1 
LP 5 

LDO CORE V.D | [5: 0] LDO CORE control bits in deep sleep 
S mode 


13.1.1.61 LDO CORE SLP CTRL2 


ICHEREIJEIEJEZEIEJEJEREIEREIEIETEZE] 


Reserved 
тре | е 2) 
| ви |15|14|13|12|11)|10|9|8|7|6|5|4|3|2)|1)|0, 
| Мате | нее — | LDO_CORE_V_SLP_STEP3 LDO_CORE_V_SLP_STEP2 


LDO_CORE_SLP_CTRL2 


Field Name Type шз Reset Description 
Value 


E И ТЕШ 


Teona ТЕЖЕ С [А [о 


LDO_CORE_V_S |[11:6] Сы ор ил ииненин" LDO CORE sleep control of step3 
LP_STEP3 
LDO_CORE_V_S [550 [RW [ма {ом | LDO CORE sleep control of step2 
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Ре cup 


13.1.1.62 LDO_CORE_SLP_CTRL3 


ви Ти o | o e [5 [25 2s T 5 [ | 2 D T [т [ле 


Reserved 


[SCR [cd А ue ERES Rl В ОБЕД В О В ЧЕНЕ 
| Мате | ___ Реземеа | LDO CORE V. БІР STEP5 LDO CORE V БІР STEP4 


LDO CORE 51Р СТАЗ 


Field Name Type е Reset Description 
Value 


СИИ ТЕШЕ 
ewm; [пвсл[но [А [о 


TES CORP V_S |[11:6] — LDO CORE sleep control of step5 
LP 5 

LDO CORE V S | [5:0] LDO CORE sleep control of step4 
LP STEP4 


13.1.1.63 LDO_XTL_ENO 


C [о [ o [5s [55 [и [о [2 [7 [ж о [те [ [15] 


Reserved 
ас | | 
[Reset | о | о | о | о | о | о | о | о | о | о | о | о|о | ој о | о] 
В Rt АЕ SS СИ ЗБ ВЕ ЕС ВЕ ИН 


М М М М М М М N N N N N N N N N 
Tome [or [ref | и А О С | ем | ма | ти | и | ви ан | ви ан | ти 


LDO_XTL_ENO 
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Field Name Type | Set/Cle | Reset Description 
аг Value 


ШЕЕ Е ПС ЕШШ 

ро. {С ЕХТ |[15] EEG EME DCXO can be controlled by 
EXT. XTL EN(from PAD) if this bit is 
set 

LDO DCXO XTL | [14] LDO DCXO can be controlled by 

BUF EN XTL BUF EN(from PAD) if this bit is 
set 

LDO CORE EXT | [13] RW NA LDO CORE can be controlled by 

 XTL ЕМ EXT. XTL EN(from PAD) if this bit is 
set 

LDO CORE XTL | [12] RW NA LDO CORE can be controlled by 

. BUF EN XTL BUF EN(from PAD) if this bit is 
set 

LDO SIMO EXT | [11] RW NA LDO SIMO can be controlled by 

XTL EN EXT. XTL EN(from PAD) if this bit is 
set 

LDO SIMO XTL | [10] RW NA LDO SIMO can be controlled by 

BUF EN XTL BUF EN(from PAD) if this bit is 
set 

LDO SIM1 EXT . RW NA LDO SIM1 can be controlled by 

XTL EN EXT XTL EN(from PAD) if this bit is 
set 

LDO SIM1 XTL RW NA LDO SIM1 can be controlled by 

BUF EN XTL BUF EN(from PAD) if this bit is 
set 

LDO САМА EXT | [7] RW NA ОО САМА can be controlled by 

 XTL ЕМ EXT. XTL EN(from PAD) if this bit is 
set 

LDO CAMA XTL RW NA LDO CAMA can be controlled by 

BUF ЕМ XTL BUF EN(from PAD) if this bit is 
set 

LDO CAMD EXT | [5] RW NA LDO CAMD can be controlled by 

 XTL ЕМ EXT. XTL EN(from PAD) if this bit is 
set 

LDO CAMD XTL | [4] RW NA LDO CAMD can be controlled by 

BUF EN XTL BUF EN(from PAD) if this bit is 
set 

LDO VDD18 EX | [3] RW NA LDO VDD18 can be controlled by 

T XTL EN EXT. XTL EN(from PAD) if this bit is 
set 

LDO VDD18 XT | [2] RW NA LDO VDD18 can be controlled by 

L BUF EN XTL BUF EN(from PAD) if this bit is 
set 

(рО VDD28 EX | [1] RW NA LDO VDD28 can be controlled by 

T XTL EN EXT. XTL EN(from PAD) if this bit is 
set 

LDO VDD28 XT RW NA LDO VDD28 сап be controlled by 

L BUF EN XTL BUF EN(from PAD) if this bit is 
set 
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13.1.1.64LDO_XTL_EN1 
0x000000FC LDO XTL EN1(0x00000000) LDO XTL EN1 


[ em |31 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | zo | 1948 | 17 | 16 


Reserved 


Se ae aaa 
| тезе ШШШ ИШИ e ИЕ И Е О ИШИ ЕЙ 
ЕЕ ЛЕ Е ДЕЛ ЕЧ ЄС РЕЗ Е ЕЕН Е 

LD LD LD LD 


Reserved 


LDO_XTL_EN1 


Field Name Type | Set/Cle | Reset Description 
ar — 


EU M RF EXT X = Ct - RF can be controlled by 

TL_EN EXT. XTL EN(from PAD) if this bit is 
set 

LDO_RF_XTL_B [14] LDO RF can be controlled by 

UF_EN XTL_BUF_EN(from PAD) if this bit is 
set 

LDO SF EXT X | [13] RW NA LDO SF can be cotrolled by 

TL EN EXT XTL EN(from PAD) if this bit is 
set 

LDO SF XTL B | [12] LDO SF can be controlled by 

UF EN XTL BUF EN(from PAD) if this bit is 
set 


ЕТЕШ ЕЙ URN 

LDO_VIBR_EXT_ |[7] LDO VIBR can be controlled by 

XTL_EN EXT_XTL_EN(from PAD) if this bit is 
set 

LDO_VIBR_XTL_ RW NA LDO VIBR can be controlled by 

BUF_EN XTL_BUF_EN(from PAD) if this bit is 
set 

LDO_USB_EXT_ | [5] RW NA LDO USB can be controlled by 

XTL_EN EXT_XTL_EN(from PAD) if this bit is 
set 

LDO_USB_XTL_ | [4] RW NA LDO USB can be controlled by 

BUF_EN XTL_BUF_EN(from PAD) if this bit is 
set 

LDO_BTPA_EXT | [3] RW NA LDO BTPA can be controlled by 

_XTL_EN EXT_XTL_EN(from PAD) if this bit is 
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T на BIPA XTL_ — — 2 BTPA can be controlled by 
XTL_BUF_EN(from PAD) if this bit is 
set 


LDO SD EXT X |] LDO SD can be controlled by 

TL EN EXT XTL EN(from PAD) if this bit is 
set 

LDO SD XTL B RW NA LDO SD can be controlled by 

UF EN XTL BUF EN(from PAD) if this bit is 
set 


13.1.1.65 XO BG XTL EN 
0x00000100 XO BG XTL EN(0x00000000) XO BG XTL EN 


sue pee esr esperes pes p em ree p enne 


Reserved 
туе ШО е 
[Reset | о | о | о | о | о | о | о | о | о | о [о о [о1о [оо 
ви |1) та | 13 | 12 | 11 | по о | ге | 7 | ге [оја | з|2 | 1 [0] 
DC DC 


Reserved 


N N 
"вене | | | Ре ОС КЕКЕ 


XO_BG_XTL_EN 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ШАПИРО! СИ 
ee EXT_XTL | [15] eee can be controlled by 
EXT_XTL_EN(from PAD) if this bit is 
set 
E XTL BUF | [14] DCXO can be controlled by 
XTL BUF EN(from PAD) if this bit is 
set 


ЕТЕШ] БН И 


13.1.1.66 RESERVED REG29 
0x00000104 RESERVED REG29(0x00000000) RESERVED REG29 


C Ти o |» D e [5s [55 [2 T [2 [7 [ж D T [ [е 
ЕГЕ 


Reserved 
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| негі | ЕЛ ЕЕ ЕЖ AE ү 
cer |18|14|13|12|11|10|/9|817|6|5|4|312|1|0, 


Reserved 


іу»  — p |. 
Peset | о | о | о | о | о | о [о [ооо [о [ооо [оо 


RESERVED_REG29 


Field Name Type Sati Reset Description 
Value 


Taam СТ RO aT 
ета ЕТ ЗН m ет 


13.1.1.67 RESERVED_REG30 


ви Ти 9 |» o T [5s [55 [2 T [2 [7 Го T [v Е 


Reserved 
rve Е нола 
Peset | oe | о | о а аа | о оо | о о ера fale 
| ви Jas | 1а | 1з | 12 | 11 ао [о | г | 7 | 6 | 5 | 4 | з |2 | 1 [0] 


Reserved 


Е 5 
вези | [о Ре ере ОС ере О С ОС ОС ОС ОСЗ С 


RESERVED_REG30 


Field Name Type ке Reset Description 
Value 


Lee Bes во А а 
ГО Я ЕН ПЕШПЕН ИШЕК 


13.1.1.68 RESERVED_REG31 


Cen Ти [oo 5 [or [5s [55 23 T [2 [7 [ж Го T [ [15] 


Reserved 


E А 
Резе | о | о | о |о | о | о | о О | о | о | о |о оо [оо 
Еа Л ЛЕ А И БН ec eg | И 


Reserved 
wel ЗОО 
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[Ree | о | о | о о о [о [о [о [о [о [о [о [о [ооо | 


RESERVED_REG31 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eserves oao ЗИ КОЗ 
cr ee Еј PE 


13.1.1.69 RESERVED_REG32 


ШІНЕЛЕЛЕЛЕЕДЕЛЕЛЕЛЕЛЕЛЕЕЕІЕЛЕЛЕЛЕ 
Pew 


Reserved 
ЕСИ ne oo E) 
[Reset | о | о | о | о | о | о | о | о | о | о | о о [о | ој о [о 
ви рле ла [аз | 12 | 11 [о | о | ге | 7 е | 54 | з|2 | 1 o) 


Reserved 


т> | 
веза | | Ре О ере О ОСЗ ОС ОС Е ОЗ С 


RESERVED_REG32 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese:  mos]m mw fo 
Б [Locum a a 


13.1.1.70 RESERVED REG33 


ШІНЕЛЕЛЕЛЕІРДЕЛЕЛЕЛЕЛЕЛЕЕЕЛЕЛЕЛЕЛЕ 
им PS ори ш 


Reserved 


a eee ees 
Peset | о | о | „о | о | о | о |о | о | о | о О Е | о ОЗ Е 
| ви (is [ia fas | 2 | [зо | o | е | у Је | 5 | 4 |з | 2 | 1] 0 


Reserved 


5 
вези | С Ре С О ОС ере О ОС ОС ОС О СЗ С 


RESERVED_REG33 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — [mos]m [NA fo 
‚ ш о = жшк к 


13.1.1.71 RESERVED_REG34 


Li [s o [29 [2 [7 [25 5 [2 [5] 2 [7 D [e Е 
эе шь 


Reserved 
wef 
[Reset | о | о | о | о | о | о | о | о | о | о | о | о|о | о| о [о 
ei |1) та | 13 | 12 | чт ло [о | г | 7 | е [оја | з|2 | 1 [0] 


Reserved 


5 
eel PPP) ОС ере Ре ОС ОС ОС ОС СЗ С С 


RESERVED_REG34 


Field Name Type | Set/Cle | Reset Description 
аг Value 


ОИ ЕСО СС [NA fo 
псе и А БИ Г = 


13.1.1.72 CLK32KLESS СТАО 


_ ви Ги о » [2] 7 |» [25 [а [о [2 [1 [ Гое [7 [8 
ТИГУ 


іу»  hMÉ |— | ] ) M. | A 9 
| reset | ШЕ ЕЕЕ ИКУ SN ЕЕЕ И И CR КЗ СИ 
С SE ЕНЕ С Е Е Е ELE КЫ 


Reserved 


i 
Res ow Res % 
егу егу = 
ed U н еа s 
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CLKS2KLESS CTRLO 


Field Name Type в Reset Description 
Value 


ИИ СЕЛИ В КОИ 
pee per je [wa Jo 


EX WAL | MODE WR. T RC MODE write ack flag 

EX WAL | FLAG 

ХО. LOW CUR F | [13] DCXO sleep low current mode flag, 
active if DCXO falls into low current 
mode in chip sleep. 

XO LOW CUR F | [12] Force DCXO into low current mode 

RC RTCSET RTC SET 

XO LOW CUR F | [11] RW NA Force DCXO into low current mode 

RC RTCCLR RTC CLR 

RC MODE WR | [10] WC NA ВС MODE write ack flag clear, high 

ACK FLAG CLR effective 

XO LOW CUR F WC NA DCXO low current mode flag clear, 

LAG CLR high effective 

XO LOW CUR WC NA DCXO low current counter clear, high 

CNT CLR effective 

LDO DCXO LP- | [7] RW NA Low power LDO DCXO power down 

EN RTCSET зе in RTC 

рО DCXO LP RW NA Low power LDO DCXO power down 

EN RTCCLR clear in RTC 

СІР XO LOW С | [5] DCXO low current mode enable in chip 

UR EN EE mode 


СШ Ja [б [а 9 —| 


хо LOW CUR ICON PZN Force DCXO into low current mode 


pes qa qe qe qp 


RC 32K SEL = 32K clock select in 32K — removal 
option 
0: From XO 1: From RC 


сласы” [и [нт [а [о |нозжковсінегетін — — | 


13.1.1.73 CLK32KLESS CTRL1 
0x00000120 CLK32KLESS_CTRL1(0x00000000) CLK32KLESS_CTRL1 


| bit |з1 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 |16 


Reserved 


e ОИ 
Резе | о | о | о |о | о | о | о | о | о | о| о |о | о | ој о|о. 
œ КС СЗ СКС и то ВЕ Ра ВЕ ВС ва ва а Поб 
[Name POE 


RC_MODE 


T 
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CLKS2KLESS СТАЯ 


Field Name Type | Set/Cle | Reset Description 
ar Value 


СИ С 5 e |9 - 


RC_MODE [15: 0] —— 32K mode in battery drop case: 
16'h95A5: RC oscillator stop working. 
Others: RC oscillator keep working. 
13.1.1.74 CLK32KLESS CTRL2 


CLK32KLESS CTRL2(0x00000000) 
| Bit | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 |23 | 22 | 21 [20 | 19 | 18 | 17 | 16 | 
| Мате ма 


Reserved 
те [EEUU 
[Reset | о | о | о | о | о | о | о | о | о | о | о | о | о | о | о | о] 
ви | 15 | та лз | 12 ча ло | о | г | 7 е | 5 ја [зо | 1 [0] 


XO LOW. СОН СМТ LOW 


а 1 ер ер РТ] 


CLKS2KLESS CTRL2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pem [mss] qe po 


XO LOW CUR . = 0] Low 16685 of —MMÀ low current mode 
CNT LOW counter to indicate how long DCXO 
falls into this mode. 
The unit is 30.5us. 


13.1.1.75 CLK32KLESS CTRL3 


CLK32KLESS CTRL3(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | кее _______- 


Reserved 


oe О ИИ 
Peset ЕШШ ШЕЕ ЕЕ О ВКО О а ОК ЕН 
ла [cr] E О Е E ЧЕЧ ЕЛ | КИ Ез 8 


ХО LOW CUR СМТ HIGH 
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CLKS2KLESS CTRL3 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pem fren [FO e fo 


XO LOW CUR = 0] High 16085 of П low current mode 
CNT_HIGH counter to indicate how long DCXO 
falls into this mode. 
The unit is 30.5us. 


13.1.1.76 CLK32KLESS CTRLA 


CLK32KLESS_CTRL4(0x00000008) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | кее 


Reserved 
ви [15 | 1а [13 | 12 | 1 | ој о [в |тоо јазот о 
| Мате | Reserved RC1M_CAL 
Type 


CLKS2KLESS CTRLA4 


Field Name Type | Set/Cle | Reset Description 
ar Value 


желез oa o [NAO 
БЕН ІНЕ е —_ 


13.1.1.77 AUXAD_CTL 


ви Ти [eo |» To [5s [25 T5 Го T2 [7 | D [те [т [ле 
De О 


Reserved 
іу» Ни 
RR SES 


Res Res | Res | Res Res 
erv AUXAD_RESERVED erv erv erv Reserved 
ed ed ed 
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AUXAD_CTL 


Field Name Type | Set/Cle | Reset Description 
ar Value 
эп [ню [Na fo ООО 
па [m [а [o | — — —— —— 


AUXAD RESERV | [14: 11] | RW NA НСО AUX RESERVEDJ[8:1]: reserved 
ED bit 

НСО AUX RESERVEDJ0]: 

HALF VREF connect to Channel9 
по [mo [|w | | — -—— 


Dems _ [у о [а fo | — — — —  —] 
еен _ m [о [а fo | — — —— — —] 


AUXAD REF.SE | [7] RW NA ADC reference source selection, 

L 0: from ADC inner reference gen by 
current from bandgap (default) 
1: from bandgap 1.2V voltage 
reference 


AUXAD CURRE Aux ADC current sense enable signal, 
NTSEN EN active mE 


[ees — [ы [б [а [о 
Сс СИЕТ = 


13.1.1.78 XTL_WAIT_CTRL 


ви Ти [во |» D [2 [55 [55 [2 T [2 [7 [ж о [те [ [15] 


5 
грее 
НСВ и а аи аро Тео СС е еее 


Reserved 


Res = шін 
егу Reserved XTL WAIT 


= | 90 a NENNEN: 
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| Reset | о [ооо | о|о| "| ој] о|о] | о | о| EN 


XTL_WAIT_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кыш — mem [а fo —-—— — ———— — 


AUDIO FORCE | [15] RW NA audio 26M path force on 
ON "1" force on 
"0" Not force on 


кее — n4 Ro [а 9 —] ——————— — — —] 
Teea пала ОС о — — — — — — —] 


XTL BUF FOR 2 | [11] RW NA 26M wake up enable by ext xtl1 en 
6M EN 

EXT XTL FOR 2 | [10] RW NA 26M wake up enable by ext xtlO en 
6M EN 

SLP XTLBUF P RW NA 0х1 26МН2 crystal oscillator power down 
О EN enable in deep sleep mode 

XTL_EN ІНІ ам [м Jo | 26МН2 crystal oscillator output enable 
XTL_WAIT [7: 0] 26MHz crystal oscillator wait cycles 


13.1.1.791B CTRL 
0x00000138 IB CTRL(0x00000080) IB CTRL 


| Bt | st | 30 | 29 | 28 | 27 | 26 | 25 | 24 | zs | 22121 | zo | 19 | 18 | 17 |16 | 


Reserved 
ef ммм...“ 
[Reset | о | о | о | о | о | о | о | о | о | о | о | о|о | ој о [о 
poe (ем зе ј | моје етее јајаг іо 


| — | ко: ВИ 


ыс = [= _— ИН 
| позе | о | о | о | о | о [о [о | о || |11 |. [ое 


IB_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


желе потегао И 


st fe [eo — pa 8 [— — — ——— 


IB CUR EN = current mode enable 
"0" disable (default) 
"1" enable (default) 
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IB CUR I [11: 9] RW NA set current level in current mode 
bit2-bitO effective 
1.25/2.5/5/10/20/40/80/1600А 7step 


IB CAL EN ТЕН Сен _ IB trim test mode enable singnal 
IB_TRIM [7: 2] 0x20 Internal resistor for sink current 
calibration bit.step 1% 


жеме _ ms [б [а fo 


13.1.1.80 WHTLED_CTRL 


Г“әәмшзе | интеготацоое) | wanien orae _ 
ШІМЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 


WH 
Reserved Reserved WHTLED_V 


тер e Е ОС 
___ но noe 


WHTLED_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 
эпо [а |o | — — — — — 
ва [ro |w [o | — — ——— — 


WHTLED PD SE | [7] RW NA White LED driver power down control 
L selection 

0: From Software Register 

1: From Hareware Auto Control 


Leser — es ]m m ООО ОО 


WHTLED V [4:1] RW NA Current control bit. 16 steps 
Min current: 3.125mA ("0000") 
Max current: 50mA("1111") 
(default 4700) 
WHTLED_PD White LED driver power down 
"1" power down 
"О" enable 
PWM signal when WHTLED V«5:0» = 
6'bO 
Min current: 0.156mA 
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(ЛЕ с ЕЕЕ! НЕН | БЕНЕН БЕНЕН НЕШЕ тшшш | 


13.1.1.81 KPLED_CTRL 


_ ви Та о Ee |» [» [» [» [2 [т | » [ [в [7 [8 


Reserved 


KPLED_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


шыма [вы [FO e fo 


KPLED V z 5: 12] | RW G— control bit. 16 steps 
Min current: 0.9mA ("0000") 
Max current: 79.2mA("1111") 
(default 4'bO) 
0.9/1.8/2.7/3.6/4.5/5.4/6.3/10.8/16.2/22 
.5/29.7/37.8/46.8/56.7/67.5/79.2 16 
step 
KPLED PD [11] Key PAD LED driver power down 
"1" power down (default) 
"0" enable 
|7 


[eser [иу [о [л —9 — 


13.1.1.82 VIBR_CTRL 


Cen [x Гао [2 [s [7 [25 5 [з 2 [т [ж Do [e [Y [в 
are ООО 


Reserved 


LDO_VIBR_V 


VIB 
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VIBR_CTRLO 


Field Name Type | Set/Cle | Reset Description 
аг Value 


желез ГЕСИ УС СЕН 
теш T fe 8 E E 
певао [aT јао [А — |o 7 


S oe Р ССС пинин Vibrator LDO sleep power down enable 


LDO VIBR PD f(s] АМ [Na [oxi  |VIBR LDO power down signal 
LDO VIBR V [7: 0] RW NA Oxb4 VIBR LDO program bits: 
8'b0 as 1.2V output, 10mV/step 
Default output 3.0V 


13.1.1.83 AUDIO CTRLO 


AUDIO CTRL0(0x00001908) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
мења 


Reserved 


т. 


Туре 5 - ENENMI-I--- 


AUDIO_CTRLO 


Field Name Type Ре Reset Description 
Value 


ОООО СЫ 
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AUD SLP APP | [15] RW NA audio sleep reset eanble . 

RST EN 0: chip deep slp can not effect the 
audio 
1:chip deep. slp can reset 
сік аиа hbd апа сік aud hid domain 


кее ао [а р ОО 


CLK AUD HBD |[12:8] RE сік аша hbd divider 
DIV 


mew pa qe qe СИ 


CLK AUD LOOP — Adie audio controller use 
_INV_EN inverse of clk_aud_loop 


0: No 
1: Yes 


CLK_AUD_IF_TX Whether Adie use inverse of clk_audif 
_INV_EN to sample Ddie tx data 


0: No 
1: Yes 
CLK_AUD_IF_RX Whether Adie use inverse of 
_INV_EN clk_aud6m5 to send rx data to Ddie 
0: No 
1: Yes 
CLK_AUD_IF_6P Whether Adie audio controller use 
5M_TX_INV_EN inverse of сік аџабто5 in tx path 
0: No 
1: Yes 
CLK AUD IF 6P Whether Adie audio controller use 
5M RX INV EN inverse of clk aud6m5 in rx path 
0: No 
1: Yes 


13.1.1.84 AUDIO CTRL1 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
СИЕ 


Reserved 
Pe fT 
| Reset | о | o | о | og | о | о | о | о | о | о | о | о | о | о | о 
сш EE ВС ЕЙ 


y= | m 
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AUDIO CTRL1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


еле oa o [а СИ 
еси Е ЕСИ д  —_— 


HEAD_INSERT_ RW NA EIC[5] input select 
EIC_EN 0: AUDIO HEAD INSERT2 
1: AUDIO HEAD INSERT 
AUDIO CHP CL | [5] RW NA AUDIO CHP. CLK divide enable 
K DIV EN 
AUDIO СНР CL | [4:0] AUDIO СНР CLK divide parameter 
K DIV 


13.1.1.85 СНОН CTRLO 


_ ви Та o s [o [o o 4 [o [2 T |» Го Lo [ e 


Reserved 
rve ООО 
eS EES 
ee ЕЕЕ 


CH 
HGR_EN Д 
егу егу Reserved CHGR_CV_V Q м V Reserved Ө 
еа еа 


CHGR_CTRLO 


Field Name Туре | Set/Cle | Reset Description 
ar Value 


келе СЕБЕ [RO [а СИ 
т ЕЕ Т Г 
емма a [о [а — 9 ОО 
мене зла [о qe fo 


CHGR_CV_V [11:6] 0x10 Charger battery sense DAC (CC-CV 
trans-point control) 


CHGR_END-V [5: 4] Charger battery charging end voltage 
00: Vend=4.2V 
01: Vend=4.3V 
10: Vend=4.4V 
11: Vend=4.5V 
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СЕ 2 Е 28И (880 


CHGR_PD "1" charger power down 
"0" charger power up 
13.1.1.86 CHGR_CTRL1 


I Ти oee e ee ed 


Reserved 


m5 CHGR CC I VBAT OVP V VCHG OVP V 
ed 


пре m] __ ___| _~_ —À 
ГОЛ ЕНКЕКСКЕКШЕШКЕЕЕЕЕ/ЛІ Ей 


СНОН CTRL1 


Field Мате Type | Set/Cle | Reset Description 
ar Value 


келе oa o [а [о 
КОЕ ren comm киш к 


CHGR СС | m 10] | RW NA CC mode charging current 
00000:300mA 00001 : 350 
00010: 400mA 00011 : 450 
00100: 500mA 00101 :550 
00110: 600mA 00111: 650 
01000: 700mA 01001: 750 
01010: 800mA 01011: 850 
01100: 900mA 01101: 950 
01110: 1000mA 01111: 1050 
10000: 1100mA 10001: 1150 
10010: 1200тА 10011: 1250 
10100: 1300mA 10101: 1350 
10110: 1400тА 10111: 1500 
11000: 1600mA 11001: 1700 
11010: 1800тА 11011: 1900 
11100: 2000тА 11101: 2100 
11110: 2200тА 11111: 2300 
Default5'bO 


VBAT OVP V RW NA control bits of over voltage protection 
for VBAT. When VBAT is above some 
level set by these 4 bits, charger power 
down and VBAT OVI becomes high. 
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0000: 4.25V(protection voltage) 
0001: 4.275V 
0010: 4.3V 
0011: 4.325V 
0100: 4.35V 
0101: 4.375V 
0110: 4.4V 
0111: 4.425V 
1000: 4.45V 
1001: 4.475V 
1010: 4.5V 
1011: 4.525V 
1100: 4.55V 
1101: 4.575V 
1110: 4.6V 
1111: 4.625V 
Default4'bO 


VCHG OVP V [5: 0] control bits of over voltage protection 
for УСНА. When VCHG is above some 
level set by these 6 bits, charger power 
down and CHGR OVI becomes high. 
000000: 5.6V(protection voltage) 
000001: 5.7V 
000010: 5.8V 
000011: 5.9V 
000100: 6.0V 
000101: 6.1V 
000110: 6.2V 
000111: 6.3У 
001000: 6.4V 
001001: 6.5V 
001010: 6.6V 
001011: 6.7% 

001100: 6.8V 
001101: 6.9V 
001110: 7.0V 
001111: 7.1V 
010000: 7.2V 
010001: 7.3V 
010010: 7.4V 
010011: 7.5V 
010100: 7.6V 
010101: 7.7V 
010110: 7.8V 
010111: 7.9V 
011000: 8.0V 
011001:8.1V 
011010: 8.2V 
011011: 8.3% 
011100: 8.4V 
011101:8.5V 
011110: 8.6V 
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011111: 8.7V 


100000: 8.8V 
100001: 8.9V 


100010: 9.0V 
100011:9.1V 


100100: 9.2V 
100101: 9.3V 


100110: 9.4V 
100111: 9.5V 


101000: 9.6V 
101001: 9.7V 


101010: 9.7V 


111111:9.7V 
Default 6'5001110 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЕЕЛЕЛЕЛЕЛЕ 
ИЕСИ 


Reserved 


CH 
Reserved on GR CHGR DP CHGR ITE 
p _О М АМ 
5С 7 


CHGR_CTRL2 


Field Name Туре | Set/Cle | Reset Description 
ar Value 


келен feao [NA 9  — 
[ С ES C сани 
емее [ую [а fo | SSCS 
созу m m [w ОИ ССОО 


С О [re faw [л [р [обисз — — — — — 
соям [s [aw [л o [бе — — — — 


CHGR ITERM [3: 2] RW NA Termination charger current 
programmable bits 
00:cc*0.9 
01:cc*0.4 
10:cc*0.2 
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ӘМ I T€ I I кел | 


tll ll ИК 


Select charger CC mode enable, high 
effective, Default "0" 


RECHG RW NA Charging software start up flag, high 
effective 


13.1.1.88 СНОН STATUS 


ви Ти [во [s D T [5s [55 [и [а T2 [7 | » T T [ Е 


Reserved 


CH 
Reserved 


| Туре | 


СНОН STATUS 


Field Name Type | Set/Cle | Reset Description 
є Уаше 
злато [va o | — — — — — —] 
es [Ro [na fo | — — — — —— —] 


CHGR OV STAT | [4] NA 
US 
СК | | 


= |. 
B ||| 


"—— ЛВ 
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Flag when charging current below 
some level(0.5*full current) іп CV mode 


High effective 

Charger voltage ready indicator, high 
effective 

When VCHG«4.1V: "0" 

When VCHG>4.3V: "1" 

Charger present indicator, high 
effective 

When VCHG<3.1V: "0" 

When VCHG»3.3V: "1" 


VBAT over voltage(programmable) flag 


When VBAT higher than some voltage 
set by VBAT_OVP_V<3:0> and lasts 
2mS, УВАТ ОМІ-"1" 


The hysteresis voltage is 25тМ. 


VCHG over voltage(programmable) 
flag 
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When VCHG higher than some voltage 
set by VCHG_OVP_V<5:0> and lasts 


2mS, CHGR_OVI="1" 
The hysteresis voltage is 600mV. 


13.1.1.89 MIXED_CTRLO 


MIXED_CTRLO(0x00000200) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
pType 447. 
Pest | о | o | о | о | о | о | о poo | о | о |о | о | о | о |o 
ЕСЕ ESO KE EUR EE С РА О ЕЗ Е КЕКЕ 


= OV 
VBAT_CRA | L 
erv erv -© А Reserved OVLO_V OVLO_T 
ed ed SHV 


ЕТЕЛ — CINCME] EPES 
LER < | о | o 7 ЕСЕНИН 


MIXED_CTRLO 


Field Name Type | Set/Cle | Reset Description 
аг Value 


(Есен С RN ГЕНЕ үле 


ЗЕТ 


ОО n4 [о __| БЕН СЕНЕН 
E ИЯ ЕСН Я О mss 


OPT_AUTO_PW = NA 1'һх Power оп mode, 
ON_O О:по self test when vbat ready(default) 
1:self test when vbat ready 


VBAT_CRASH_V | [11:10] | RW МА Battery crash voltage setting: 
00: 2.1V (default) 
01: 2.2V 
10: 2.3V 
11: 2.5V 
OVLO_EN RW NA 0х1 Over voltage locked-out enable (high 
effective) 
a ШЕ "=" == 


mes “|ә pe qe С | 


OVLO_V [3: 2] Over voltage locked-out detecting time 
00 : 4.8V (default) 
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Over voltage locked-out detecting time 


00 : ims (default) 
01 :0.5тѕ 
10: 0.25ms 


13.1.1.90 MIXED CTRL1 


0x00000164 MIXED CTRL1(0x00000000) 


Reserved 


11:2ms 


MIXED CTRL1 


p | ЕЕ Ee И ee [ee ro e Pen Rn e s 


| GEN ттен 
С | о | о | о (о | 57 о |а |о| о | о |о|о|о| о | о|о. 
| ви (че |та [яз (лафи | пој о | е | у е [аз [2] io | 


Reserved BATON_T erv erv Reserved erv 
ed ed ed 


| Type | 


MIXED CTRL1 


Field Name Type | Set/Cle | Reset Description 
ar Value 
эпо |w [o | — — — — —— 
аю [NA [o ү — — — —— 


с: — ШЕ 
м ИШЕ 


Control bit of de-glitch time for battery 
remove 


"00" 32и$ "01" 64и$ "10" 128us 
"11" no de-glitch default"00" 
Battery presence flag to SW and 
POCV, so need RTC domain 

"0" no battery 

"1" battery presence 


кее [ы [о [а —9 ООО 
еен _ m [о [а р о. 
ема fes о [а [р ООО 
еее _ [ш [о [а — 9 —] — — — — — — ] 
“и сеге [з [mw [м fo __|АшбРбожевње — _ 
fart pesua en [m [aw [л [о орендне] 
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ALL INT. DEB т mI ALL. INT debug, if 1, interrupt will be 
sent 


тоб о [нт [а [о _inenoptasbogerae | 


13.1.1.91 РОВ_В$Т_МОМТОВ 


ви Ти [9 | 2 |» T [2s [55 [и T [2 [ж Го [18 [7 Е 


Reserved 
е мм. 
[Reset | о | о | о | о | о | о | о |о | о | о | о о [оо [оо 
| ви |15|1а | 13 | 12 | и [о | %)% |7 [е | 5 | 4 | з|2 | 1 [0] 


POR RST MONITOR 


LSERERERERERERERERERERERESEEESERES 


POR RST MONITOR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pes rere [RO Te fo 


POR RST. MONI | [15: 0] When —————BM reset active, this register is 
TOR reset to 0 


13.1.1.92 WDG ВТ MONITOR 


ви o [во [5 Do e [5 [55 [аз T5 [2 [7 [ж Го T [7 Е 
Dmm] е 


Reserved 


WDG_RST_MONITOR 


LTIERERERNREREREREREREREREREREREREN 


| e | 15] 14 [аз | 12 | п [ло [о [е | у | | 5 [а] за |1 [о 


WDG_RST_MONITOR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


m ЕС [RO qe fo 


WDG_RST_MONI Tm 0] When EUN reset active, this register is 
TOR reset to 0 
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13.1.1.93 POR_PIN_RST_MONITOR 


0x00000170 POR_PIN_RST_MONITOR(0x00000000) 


| ви | st | 30 | 29 | 20 | 27 | 26 | 25 | 24 | zs | 22 | 21 | zo | 19 | 18 (17 | 16 | 


Reserved 
ef 
[Reset | о | о | о | о | о |о | о | о | о | о | о | о|о | ој о [о 
ви |15 | та | 13 | 12 | 1 о [о е | 7 | е [ва | з| 2 | 1 [0] 


POR_PIN-RST_MONITOR 


Peel PPP) PhP) PPP PPT 


POR. РІМ Н5Т MONITO 
В 


POR_PIN_RST_MONITOR 


Field Name Type | Set/Cle | Reset Description 
аг Value 


[es eapo qe qp 


POR PIN Н5Т. [15: 0] When — active, this 
MONITOR register is reset to 0 


13.1.1.94 POR. SRC FLAG 


ви o o [s Do T [5s [55 [и [о [2 [7 | » T T [т [ле 


Reserved 


POR SRC FLAG 


| Reset | o | xx | [Ex [x [x Ex Ix [x | х | «| х | х [хх 


POR SRC FLAG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


желез [prvi С [а 9 
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POR.SW FORC | [15] RW NA 
Е ОМ 


| | 


13.1.1.95 POR_7S_CTRL 
0х00000178 POR_7S_CTRL(0x0000036D) 


Reserved 


Setting this bit could disable the 1S 
debouncing time of power key after 
boot. 


Power on source flag: 


[0]: Debounced PBINT signal, set when 
PBINT=0 >50ms, clear when 
PBINT=1>50ms. 


[1]: PBINT initiating power-up hardware 
flag, set when PBINT=0>1s, clear after 
power down. 


[2]: Debounced PBINT2 signal, set 
when PBINT2=0 >50ms, clear when 
PBINT2=1>50ms. 

[3]: PBINT2 initiating power-up 
hardware flag, set when PBINT2=0>1s, 
clear after power down. 

[4]: Debounced CHGF_INT signal, set 
when VCHG=1 >50ms, clear when 
VCHG=0>50ms. 

[5]: Charger plug-in initiating power-up 
hardware flag, set when VCHG=1>1s, 
clear after power down. 


[6]: RTC alarm initiating power-up 


hardware flag 


[7]: Long pressing power key reboot 
hardware flag, set when 
PBINT=0>PBINT_7S_THRESHOLD, 
clear after power down. 


[8]: PBINT initiating power-up software 
flag, set when PBINT=0>1s, clear by 
pbint_flag_clr. 

[9]: PBINT2 initiating power-up 
software flag, set when PBINT2=0>1s, 
clear by pbint2_flag_clr. 

[10]: Charger plug-in initiating power- 
up software flag, set when 
VCHG=1>1s, clear by 

chgr int flag clr. 

[11: External pin reset reboot software 
flag, set when EXTRSTN=0>30ms, 
clear by ext rstn flag clr. 


[12]: Long pressing power key reboot 
software flag, set when 
РВІМТ-О>РВІМТ 75 THRESHOLD, 
clear by pbint_7s_flag. 


[14:13]: Reserved 


POR_7S_CTRL 


| em |з1 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 |16 


Е 
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Peset AKNE ИЕ И ИШЕ ЕИ И И И ИШИ ] ИЕ 
ов |15 | 14 [яз | ч2 | п fof о е | у | е | 5|4 | з |] 2 {ido 


PBINT_7S_RST_THRESH 
OLD 


DE = LE 
R N 
С | ем | пи | ти | па пи | ли ИШЕТИН ГЛ С | ти | ти 


POR 75 CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


mue [а | | SSS 

PBINT 7S FLAG | [15] RW NA Write 1'b1 to this bit will clear 

_ СЕВ pbint 7s flag. 

EXT RSTN FLA | [14] RW NA Write 1'b1 to this bit will clear 

G CLR ext rstn flag. 

CHGR INT. FLA | [13] RW NA Write 1'b1 to this bit will clear 

а CLR chgr. int flag. 

ЕМАС е [12] RW NA Write 1'b1 to this bit will clear 
pbint2_flag. 

ee FLAG_CL | [11] Write 1'b1 to this bit will clear 
a flag. 


pes qu pe mw ГИШИ 


KEY2 75 ВТ E 1: — Reset Mode; 
N 0: Two-key Reset Mode; 


PBINT 7S RST RW NA 0х1 0: long reset; 
SWMODE 1: short reset; 


PBINT_7S_RST_ | [7:4] The power key long pressing time 
THRESHOLD threshold: 
0-1: 25 
:35 
:45 
:55 
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14:155 
ва 


EXT- RSTN MOD | [3] EXT. RSTN PIN function mode when 
1key 7S reset 
0: EXT INT 
1: RESET 


PBINT 7S AUTO | [2] RTC register 

_ОМ EN PBINT 7S AUTO ON EN 
PBINT 7S RST | [1] RW NA 0: enable 7s reset function; 
DISABLE 1: disable 7s reset function; 
PBINT 7S RST RW NA 0х1 0: software reset; 

MODE 1: hardware reset; 


13.1.1.96 HWRST_RTC 


fe [в [9 Ee [5 [25 ЕСС [ [ж [з [те [т ЕС 
Гн ОО ОС 


Reserved 
уе | ___ у «ЗОО 
| gu |15|14 | яз | 12 | 1 | ој о | в| у |е | 5 | а |з|2|1|0 
| Мате | HWRST_RTC_REG_STS HWRST_RTC_REG_SET 
уер roe мм 


HWRST_RTC 


Field Name Туре | Set/Cle | Reset Description 
ar Value 


aoe ERN ERN 
HWRST ВТСВ |[15:8] == status register, set by 
ЕС 575 HWRST_RTC_SET. 
HWRST_RTC_R | [7: 0] RW NA Software set this register to test VBAT 
EG_SET and RTC power status. 


13.1.1.97 ARCH_EN 


ШІШЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ЕСУ О ----аы О 


Reserved 


Ce | 
ETEERERERERERERERERERERERERERERERES 
ва 


Reserved 
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ARCH_EN 


Field Name Type | Set/Cle | Reset Description 
ar Value 


желез ЕЕ И УСО ГЕН 
esenea [osm [Ro [А О 
LN CNN слави ART EST A МИ 


13.1.1.98 МСО WR PROT VALUE 


_ ви Та To [5 [x [o |» [25 T5 [ [2 [E E Lo [v [ 6] 
ГТЗ О ОИ 


"пре gO лаи 

ree | e |] ОС О С ОЗ ОСЗ ОС ОС ОС С ОЗ ОСЗ ОС 

Pe _| по | за | па Е | оо | С е || ЗИ Е Е | [0] 
МС 


Reserved 


MCU WR PROT VALUE 


"we [es 
ваза | | 551 1151511515] 


МСО WR РНОТ VALUE 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кезш [вк не e |9 - 


MCU_WR_PROT z 5] — write protect bit status. 
When mcu wr prot value--16'h3c4d, 
the bit is "1",else "0" 
МСО WR PROT | [14: 0] WO NA Arch en write protect value 
_ VALUE 


13.1.1.99PWR WR PROT VALUE 


PWR WR PROT. VALUE(0x00000000) 
| Bit | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
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[Name | e 


7 
Вы 5р2 


PWR_WR_PROT_VALUE 


42! 


PWR WR PROT VALUE 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[es sre [RO qe fo 


PWR_WR_PROT i 5] ыи power which default on write protect 
bit status. 
When mcu_wr_prot_value==16'h6e7f, 
the bit is "1",else "0" 

PWR_WR_PROT | [14: 0] WO NA Arch_en write protect value 

_ VALUE 


13.1.1.100 SMPL_CTRLO 


C [о |» o [5s [25 T5 T6 T2 [ж TD [те [т Е 
Can О 


Е 5 
ПЕ | ОС С О ОС ОСЗ ОСЗ О ОСЗ ОСЗ ОСЗ Е ОСЗ СЗ СЗ 
ви ЕЕ С | па Е ЕС | пој» С С е ОС еа Е СЗ СО 


SMPL_MODE 


T 
вазе |1 5111515151515] 


Reserved 


SMPL_CTRLO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


жеме [пы не e |9 - 


SMPL_MODE [15: 0] oo mode: 
[15:13]: SMPL timer threshold 
0: 0.255 
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[12:0]: SMPL enable 
13'h1935: enable 
Others: disable 


13.1.1.101 SMPL_CTRL1 
0x00000190 SMPL_CTRL1(0x00000000) SMPL_CTRL1 


Paiva peer ЕШ ЕТЕ es n] re erg cr ee 


Reserved 
~ 222427 
нән ЖШШЕ ЕНЕ НН e a ОВ 


Reserved 


SMPL_CTRL1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


СИ ЕС [RO qe fo 


SMPL_PWR_ON ш EMEN once SMPL timer not expired. 
FLAG 

SMPL MODE W | [14] Set once SMPL mode write finish 

В АСК FLAG 


SMPL PWR ON | [13] passuum | SMPL PWR ON FLAG 
FLAG CLR 


SMPL MODE W | [12] _ MN SMPL MODE WR ACK 
i | ACK FLAG С 
и PWR_ON пе Set once SMPL timer not expired, 


не” mo mo [а р р — — — — —  — 
эзы [m [о wo [вины — | 
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13.1.1.102 RTC_RSTO 


C [во [ o T [5s [25 T To To [7 [ж T [тв [т [5] 


Reserved 


ENNEEISMENEEEGENE LIE И НЕ 
_ егі У | | И ИЕ И pede] e ки Н 
| ви | 15] 14 |з | 2 | п [зо [о | е | 7] 5 | 5 | 4 | з]2 | 1 [о 


RTC_CLK_FLAG_SET 


а | [о КЕКИКЕКЕКЯКЯКЯКЛЕЗ 


RTC_RSTO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кее sine [RO qe fo 


ВТС CLK FLAG |115:0] ER ——— register flag 
_SET 


13.1.1.103 RTC_RST1 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
Pew ы S 


Reserved 
ef 
[Reset | о | о | о | о | о |о | о о | о | о [оо [о1о [о | о] 
ei | 15 | та | 13 | 12 | 1 [о | о ре | 7 е | в ја [з 2 | 1 [0] 


ВТС СІК FLAG СІН 


LIFSERERERERESEREREREREREREREREREN 


RTC_RST1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


СИ С [RO qe fo 


RTC_CLK_FLAG | [15: 0] И register Над 
_ СЕВ 
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13.1.1.104 RTC_RST2 


Ten Ти [so [= oT [5s [25 T [о T2 [т [ж Пе [тв [т Е 
Dm шы ОО 


Reserved 


Se ee eae 
EZ3 ШШШ ИШИ ИЕ И ИЕ ИЕ И КЕН ЕЛЕНЕ ЕШ 
Еа иа аи е зн ++ 

м __ 


RTC_CLK_FLAG_RTG 


те | EM 
Pest О o Пре о Пре О а 5 0 КЕИ 


RTC_RST2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кеч ЕС [RO qe fo 


RTC_CLK_FLAG | [15: 0] 0ха596 | RTC register flag, reset by — 
_АТС default is 16'hA596 


13.1.1.105 ВТС СІК 5ТОР 


ШІНЕЛЕЛЕЛЕІЕДЕЛЕЛЕІЕЛЕЛЕЛЕІЕЕЛЕЛЕІ 
Таа 8 


Reserved 
БЕГИ [UR 
[Reset | о | о | о | о | о | о | о | о | о | о | о | о|о | о [оо 
ПО Gd ЕЛЕЛЕЗЕЛЕЗЛЕНЕН 


ЕШ СОС 


= ___- — 
_ | • | о | • | • | > | г | 


RTC_CLK_STOP 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ОИ СЕВ [RO m 9  — 


rcm е ан 
faro_cucsror |] Ro [NA fo | Rotimeovertvestadvaue 
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| FLAG. | 


= CLK STOP — set reset rtc cnt time, €———G 16s 
-THRESHOLD 


13.1.1.106 VBAT_DROP_CNT 


C Ja ЕЛЕЛЕЛЕЛ ЕЛ ЕЛ ЕЈ ЕЈ ЕЈ [т [ж [лэ [тв [т [в] 


e = М 
| езе | |) E E 
| ви |15 | 14 [аз | 12 | п [зо | 9-28 | у | е | $ [а] за |1 [о 
| Мате | Reserved VBAT_DROP_CNT 

ЕЛ E 
L1 ë HA 


VBAT DROP CNT 


Field Name Type | Set/Cle | Reset Description 
ar Value 


желез [эт [ROMA [о 
елен [osaa јао [А |0 


VBAT_ DROP_CN | [11:0] a VBAT Drop Time Count 


13.1.1.107 SWRST_CTRLO 


Cen Ти [oo |» |» T ЕЗ [и T [2 [ [ж T [9 [ [15] 


Reserved 
| те ООО 
[Reset | о | о | о | о | о |о | о | о | о | о | о о [о | ој о | о] 
ПА Е ЕЕ ЗЕ ПС Е Е ES И И ЕН 


Reserved 


R SW_RST_PD_THRESHOL 
-= — : — Е | 


ыз Ga п пити 
_ мм ЕН (ooog 


SWRST_CTRLO 
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Field Name Type | Set/Cle | Reset Description 
ar Value 
этте TE E E ааа 
C И | 


za RSTN_PD_ | [10] €— reset certain power enable 
when ext rstn valid 

PB 75 RST PD. Software reset certain power enable 

EN when pb 7s rst valid 


mew perge p p — 


е RST_PD_E Software reset certain power enable 
when ни rst valid 


feces ЕТ ЕС С И 
SW ВӘТ PD TH | [3: 0] reset == to normal mode threshold 
RESHOLD time 

8ms/step,default 8ms 


13.1.1.108 SWRST_CTRL1 
0x000001 AC SWRST_CTRL1(0x00000000) SWRST_CTRL1 


| em |з1 | 30 2e | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | 1817 |16 


Reserved 


E ee 
Peset | о | о | о |о | о | о [оо | о | о | о (оо [о [оо 
БЖ ЕС EI Е О EB Ей ВЕТ Ей 


- Е 


SWRST_CTRL1 


Field Name Type | Set/Cle | Reset Description 
аг Value 


желез потегао [а o 
о ПИСАНИ НЕНЕН 


SW. RST_USB_P = RW NA Software reset LDO USB PD enable 
when global reset valid 

SW- RST_SF_PD | [2] Software reset LDO_SF_PD enable 
when global reset valid 

SW- RST_RF_PD | [1] Software reset LDO_RF_PD enable 
when global reset valid 
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SW. RST VDD28 RW NA Software reset LDO VDD28 PD 
РО EN enable when global reset valid 


13.1.1.109 OTP CTRL 


ви o [во [ Do T [5s [55 [и To T [а [ж Го T [т [5] 


Eme 5 
грр 
СИЕЗ СЕ ЕНЕЛЕЛЕЛЕНЕЛЕНЕЛЕНЕН 


Reserved 


ы N 

Reserved _ Reserved OTP_OP Е 
OU E 
T 


ттт) —— 
co ges |e) © (ДИ 5 ЕЛ 


OTP_CTRL 


Field Name Type | Set/Cle | Reset Description 
аг Value 


еме oa јао [а ГЕН 
еле — [пеп [о [А o 
rar ta ef C 2: 
pes [es pe |а qp 


OTP OP [2: 1] O— E ы 00 120, 01 130, 
10 140, 11 


ОТР_ЕМ ANN + — OTP function enable control bit 


13.1.1.110 RESERVED REG35 


_ ви [o o [ [ [o o 4 [o [4T [ [ Lo T |] 
ІІ ООО ООО 


Reserved 


a е тте 
Reset | о | о е [о [о [о |а (о оо | [ао о | [о 
| e | 15 |а| 13 | 12 | п 10 [оет Је | 5 | 4 |з [2 [о 


Reserved 


~ 22% 
вазе КЕКЕ 


RESERVED_REG35 
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Field Name Type | Set/Cle | Reset Description 
аг Value 


келе ГЕСИ СТИ СИ 
С ЛЕНЕ о тга st S 


13.1.1.111 RESERVED_REG36 


Cen Ти 9 |» D e [5s [55 25 Го [2 [7 | » D T [ [5] 
De а 


Reserved 
ef 
| Reset | о | о | о | о | о foe | о | о | о | о | о | о | о | о [о | 
ви | 15 | 1а | 1з | 12 | п 40 | о Је | у | св] [а |з|2 | то. 


Reserved 


e ж 
Peset | о [o | ојл | о | о | о | о| о | о [о ооо [о [о 


RESERVED_REG36 


Field Name Type | Set/Cle | Reset Description 
ar Value 


желез ЕЕ С [а СИ 
тете m m к= — 


13.1.1.112 LOW_PWR_CLK32K_CTRL 


0x000001BC LOW_PWR_CLK32K_CTRL(0x00000B0C) iiu ата 


ШІНЕЛЕЛЕЛЕІЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІЕЕЛІЕЛЕ 
er О ОО 
eel | ОС СЗ С ОС ОСЗ ОСЗ О ОСЗ ОСЗ ОСЗ С ОСЗ ОСЗ СЗ 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


- = time_between_calibration time_for_calibration 
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LOW_PWR_CLK32K_CTRL 


Field Name Type в Reset Description 
Value 


me С p T — 


dcxo extra low c extra low current mode —— for auto 
ur mode en calibration 


0: disable 

1: enable 
dcxo low cur mo Low current mode DCXO enable for 
de en auto calibration 


0: use normal mode DCXO for 
calibration 


1:use low current mode DCXO for 
calibration 
Ido dcxo Ip auto LDO DCXO low power enable for auto 
.en calibration 
0: normal mode when auto calibration 
1: low power mode when auto 
calibration 


time between cal 
ibration 


time for calibratio :30т5 

n : 60ms 
:120т5 
: 240ms 
: 480ms 
: 960ms 
: 25 
: 45 


time for dcxo sta : 0000: 2ms 
ble 0001: 4ms 
0010: 6ms 
0011: 8ms 
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0100: 10т5 
0101: 12ms 
0110: 145 
0111: 16ms 
1000: 185 
1001: 20ms 
1010: 22ms 
1011: 24ms 
1100: 26ms 
1101: 28ms 
1110: 30ms 
1111: 32ms 


pes qu qe а С 


OW ' pwr. cIKS2k e Enable low power of clock 32k 
0: disable 
1: enable 


13.1.1.113 LOW PWR СІКЗ2К TESTO 


0х000001С0 LOW_PWR_CLK32K_TEST0(0x00000000) 


| em |31 [36 | 29 |28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | wo | ле | 17 | 16 
ee = 0 22 


Reserved 
_Туро | l|. — — — — 
[Reset | о | о | о | о | о | о [о о | о | о | о | о|о о [оо 
ei CERE ППИ COR ПС СЗ ПИ CR ER ЕС ПЕС Е Е СА 


cal result 1 


вазе |“ [о 5511151511515] 


LOW_PWR_CLK32K_TE 
STO 


LOW PWR CLK32K TESTO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


келе [это [а [о 
ЕСЕСІ НЫЛ ЛИ ee tee ier СЕ 


13.1.1.114 СОМ РМА CLK32K TEST1 


0x000001C4 LOW PWR CLKS32K TEST1(0x00000000) 


Br |31 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 |16 
Мапе M 


LOW_PWR_CLK32K_TE 
ST1 


Reserved 


vee 
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Peset ЕЙ ЕЛ ЕШ ИЕ И ЕИ ЕИ И И И И И ] ЕЕ 
(ви | 15] 14 |з | 12 | п | по | о [е | у | е | 5 | 4 | з]2 |!| 0 


cal result 0 


|тле с 
| Reset} o | о | о | о | о | о | о | о | о [о [оо [о [о [о 


LOW_PWR_CLK32K_TEST1 


Field Name Type Sati Reset Description 
Value 


ИИ ЕСИ ЗИ ЛИН 
Е ЕЕ НИ COUR TER. s МЕР 


13.1.1.115 LOW_PWR_CLK32K_TEST2 


0x000001C8 LOW_PWR_CLK32K_TEST2(0x00000000) 


ас е Een re n cn mc a 
Name ИН — | тт Е р 


Reserved 
rve | 
ЕШ | о | о | о | о | о | о | о | о | о | о [о о [оо [оо 
ви | 15 | та | 13 | 12 | 11 ло [о е | 7 | е | 5 аз [а | 1 [0] 


ам fac frac 


У 22:64 SL 
а | Пе Ре Ро 1115151511 


LOW_PWR_CLK32K_TE 
ST2 


LOW_PWR_CLK32K_TEST2 


Field Name Type н Reset Description 
Value 


СЕ eR ИШЕ 
E77 a с = 


13.1.1.116 LOW_PWR_CLK32K_TEST3 


0x000001CC LOW_PWR_CLK32K_TEST3(0x00000000) 


| ex | 31.30 | 29 |28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 | 16 


LOW_PWR_CLK32K_TE 
ST3 


Reserved 


н | 
EEERERERERERERERERERERERERERERERES 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
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LOW PWR СІКЗ2К TEST3 


Field Name Type | Set/Cle | Reset Description 
ar Value 
зле јво [а [o | — — — — — 
weg [m [а [o | — — ——  — 


switch for clk [p] ам. [м flo | clock switch for test 


low_pwr_clk32k_e | [4] RW NA Enable low power of clock 32k for test 
n_dbg 0: disable 
1: enable 


єт fis mo [а ССС 
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